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BRITISH REFUSE DESTRUCTORS XnD AMERICAN 

QARPAQE FURNACES. , 

'in no other branch of the municipal service hag 
Great Britain so far outstripped th^ United States 
as in refuse cremation. In all things pertalhing: 
to water supply, sewerage, paving, street light- 
ing and cleaning our best practice is at least '^ 
^ood as is theirs: Where we fail it is becccti^e we 
do not live up to our knowledge. But in the 'dis- 
posal of garbage and other refuse by creniktion 
our most notable attainments, if conditions in the 
twp countries warrant comparison, are not on a 
par with the most ordinary' 'and common practice 
in ^England, Scotland and Wales. ' 

The British householder throWs his g-arbage^ 
ashes and miscellaneous refuse into a comrhon 
"dust bin" or other receptacle, from which the 
mixture is taken to a destructor equipped with 
forced blast, steam boilers, economizers, super- 
heaters and all known modem devices for pro- 
ducing complete combustion atid high tempera- 
tures and for utilizing every possible heat unit 
before the flue gases reach the chimney. The 
residue from the mixed refuse is a highly vitri- 
fied clinker and a very small amount of flne adh 
alnd ftiie dust. The clinker Is crushed and used 
for sewage filters, road foundations, concrete or. 
In the finer sizes, and sometimes combined with 
fine ash, for builder's mortar. The steam gen- 
erated in the destructor boilers is supplied to 
electric light and power stations or is used to 
pump sewage or water; and whatever else Is done 
or not done with it the steam is invariably used 
for "works purposes," such as driving clinker 
crushers and mortar mills. The steam is also used 
to produce forced blast, either directly through 
steam jets or indirectly by driving fans for air 
blast. 



Mixed refuse Is found throughtout Great Britain 
whether destructors are used or not. Where de- 
structors are not used the refuse is "tipped" on 
land or carried to sea, reduction, or the recovery 
of srrease and fertilizing: material from kitchen 
erarbagre, being: unknown in Engrland and Scotland. 

In the United States most of the larg:er cities 
which dispose of their refuse by any means but 
dumping: on land or in water, contract with pri- 
vate companies for treating: the g:arbage in re- 
duction works. The alternative is cremation, 
which at one time or another has been practiced 
in a hundred cities and towns. 

Wherever in this country either furnaces or re- 
duction works are employed, with one or two 
possible exceptions in the case of furnaces, the 
ashes are excluded from the garbage and are got 
rid of separately. 

In the United States fuel is practically always 
bought and. used to burn garbage; in Great 
Britain it appears that purchased fuel was 
rarely Used to aid in the combustion of 
the mixed refuse in the early destructors, 
and is never used in the modern instal- 
lations. Many an American garbage furnace has 
been shut down for months at a time or finally 
abandoned because of the alleged excessive cost 
of fuel. British destructors have practically al- 
ways supplied enough heat from the self-burned 
refuse to meet all the demands for works pur- 
poses and to-day they are supplying many hun- 
dreds of horsepower;; for generating electricity and 
for pumping sewage and water. 

Whence these radical differences? Americans 
are not backward in developing furnaces and boil- 
ers for raising steam from coal, oil and natural 
gas, and they are credited abroad as well as at 
home with carrying to a high degree the utiliza- 
tion of many kinds of wastes. Why then do they 
buy coal to burn municipal wastes instead of 
using those wastes to save coal ? Or dropping for 



the moment all thouerht of utllizinflr or savinflr any- 
thing:, why have bo many American garbage fur- 
naces failed sanitarily or at best given poor 
results? 

Various reasons have been given for the poor 
sanitary and economic results shown by American 
furnaces. In attempting to find a fundamental 
reason perhaps the most common assumption haa 
been that we fail because we have more garbage 
per capita, and wetter garbage, too, than do 
British municipalities, notwithstanding which we 
throw away vast quantities of unbumed coal in 
our ashes which might be utilized to bum our 
garbage. It is held by good engineers on both 
sides of the Atlantic that if we mixed our garbage, 
ashes and other combustible refuse the resultant 
would hp.ve as high a calorific value and be as eas- 
ily burned as is the British refuse. Unfortunately 
readily comparable figures of the composition of 
American and British refuse are meager; too 
meager, we fear, to be a safe basis for definite 
conclusions of general application. Undoubtedly 
there are large quantities of unbumed coal in the 
ashes of American cities, but It must be remem- 
bered that throughout a large part of the country 
the low winter temperatures make necessary the 
burning of large quantities of coal, mostly in 
closed stoves and furnaces, the best of which 
leave relatively small proportions of unburned 
coal. The result is a far larger volume of ashes 
per capita than in Bngland, where open fireplaces 
are the rule, and where house temperatures are 
In the vicinity of 60** P., instead of our 70° P. 

Assuming that our ashes contain large amounts 
of coal, we must consider the cost of hauling such 
large volumes to garbage furnaces compared with 
the cost of laying down coal by rail or water. We 
must remember also that many of the British 
cities are built on relatively small areas, and that 
British refuse destructors are often centrally lo- 
cated, whereas many American cities are sprawled 
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over largre areas, and so great Is the prejudice! 
here asrainst any kind of grarbagre disposal works 
that our furnaces are forced into the outskirts,' 
requiring: long: hauls to reach them, the last por- 
tion of which is likely to be over poor roads. 
Relatively short hauls suffice for our ashes, so 
longr as they are unmixed with grarbage. As a 
matter of fact, however, our smaller cities make 
no attempt to collect ashes. In such cases ash 
collection and haulage, if done for the sake of the 
fuel value of the ashes, would be a heavy debit 
charge against the furnacie. 

In winter our northern cities would have an 
enormous volume of ashes and but little garbage, 
Ifttle both as compared with the ashes and with 
the summer garbage. In summer the proportions 
would be reversed. In fact, where gas ranges are 
widely used, as they are coming to be in most 
cities during the summer months, there are few 
ashes in summer and large quantities of garbage; 
large because no wastes can be burned in gas 
ranges and because of our heavy consumption of 
green stuff in the summer, some of which, like 
green corn and watermelonst is practically u!n- 
known in Great Britain. 

There is no question in our minds but that 
mixed refuse has contributed very materially to 
the development of the British refuse destructor, 
with its high temperatures and its utilization of 
heat from wastes alone. While we doubt the pos- 
sibility of developing just such destructors here 
without mixing ashes with garbage, we also feel 
that more American data are needed before it can 
be safely concluded that mixed American refuse 
can be made to burn itself the year around, say 
nothing of producing power for electrical or other 
purposes. There is this to be said, however: 
Neither mixed refuse or garbage <;an be satisfac- 
torily burned without high temperatures, and 
once produced why should so much heat be al- 
lowed to go up the chimney' unutilized? 
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It is a pity that some American city does not 
learn Just what the self-burninsr and steam-rais- 
ing power of its various classes of refuse is. In New 
York and Boston the unsalable portions of the 
third separation ( (1) garbage, (2) ashes, and (3) the 
other classes of refuse, including paper and rags) 
have been burned for a number of years, and a 
little heat has been utilized, but the full value of 
tailings from these sorting plants has never been 
determined. The refuse-burning plant now pro- 
posed in connection with the electric lighting of 
the Williamsburgh Bridge, as we understand it, 
will not receive either ashes or garbage. 

Whatever might be the advantage of mixed 
refuse in America, it is certain that its mere sub- 
stitution for the garbage now burned at so much 
expense and with too frequent nuisance in Ameri- 
can furnaces would not in and of itself raise our 
furnaces to the high class long occupied by British 
refuse destructors. Some change in the design of 
American furnaces is imperative. 

Taken as a whole, perhaps the greatest fault in 
the design of our garbage furnaces has been an 
arrangement of large grates' and feed holes that 
has resulted in dumping whole wagon loads of 
coal and very wet green garbage directly onto the 
fire. Another notable fault has been the lack of 
division of the garbage grates, on account of 
which the opening of one stoking door checks the 
fire in the whole plant. In an attempt to oftset 
these faults, many of the furnaces have been pro- 
vided with secondary grates on which coal is 
burned, the gases of combustion passing over the 
garbage. In strong contrast with these features 
the typical British destructor has, until recently, 
been made up of relatively small units or cells, 
with small grates, back of which are drying 
hearths which receive the fresh charges of refuse 
and give it an opportunity to dry and to acquire 
some heat. The dried and often hot refuse is 
raked fori^ard as desired onto the single fire pro- 



vlded for each cell, combustion being greatly stim- 
ulated by the forced blast already mentioned. 

It is not yet generally known in America that 
a type of British refuse destructors has come to 
the front within the last few years which resembles 
the typical American garbage furnace to the ex- 
tent of having one large grate, but It Is Important 
to note that the ashpit space beneath these grates 
is most carefully divided, with the Idea that, in 
connection with the forced draft, there shall be, in 
point of cooling the fire during charging or clink- 
ering, a series of small grates, while at the same 
time giving the benefit of one large Are. There *s 
no drying hearth in some of these furnaces, but 
neither is there a heavy top feed to dull the fire, 
as in the American furnaces. Instead, the refuse 
is hand fed, and is spread with care over the grate 
so as tp check the fire as little as possible. 

Charging or feeding, and also stoking, bring to 
mind the lamentable fact that even could we be 
assured that our refuse was as easily handled as 
the British, and even if we had furnaces in all re- 
spects sfs well designed and built as theirs, we 
should still lack the experienced foremen or man- 
agers of the furnaces and the skilled chargers and 
stokers common abroad. Of what avail to provide 
the best of furnaces if they are to be turned over 
to political spoilsmen to operate? But politics and 
corruption aside, and with the best of intentions 
as to engaging and retaining men on account of 
merit alone, how are competent men to be found 
in a country where none have even been trained 
to the work? A manufacturer of British refuse 
destructors has stated that if he were to come 
here he would try to engage gas works stokers as 
workmen at his destructor installations, but with 
the rapid change from coal gas to water gas good 
gas stokers are becoming more and more scarce in 
this country. 

Inexperienced labor and the likelihood of losing 
laborers by a political upheaval as soon as partly 
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trained are serious obstacles in the development 
of grarbage furnaces oY refuse destructors suited 
to American needs; obstacles, too, that make one 
hesitate about increasing: the bulk of refuse by 
adding: ashes to the garbagre. 

Nevertheless, we must face the problem, regard- 
less of labor conditions, and try to improve on the 
design of our furnaces, or scon we shall have 
nothing but reduction plants, outside of the large 
and medium-sized cities. 

The foregoing remark suggests that while Brit- 
ish municipalities and private enterprise have 
been perfecting refuse destructors, American 
cities have taken no direct part in the improve- 
ment of either furnaces or reduction plants, while 
most of the private capital and engineering 
knowledge put into garbage disposal has been 
swallowed up by reduction systems; and in the 
latter little of the best engineering or chemical 
talent of the country has yet gone. Why? Partly 
because our garbage reduction systems have been 
so largely mere outgrowths of more or less exten- 
sive fat and bone rendering establishments, partly 
because of the short terms of garbage disposal 
contracts, which would rarely warrant such out- 
lays as are even nov made were it not for power- 
ful political alliances which are believed to ensure 
renewal without competition, partly because of the 
bonus from the city, which, again through politi- 
cal influence, is often sufficient to check ambition 
for improvements in plants which may after all 
have to be abandoned on account of political re- 
verses, and in general because the reduction com- 
panies have had little effective competition among 
themselves and practically none from the fur- 
naces, and have never had their financial and en- 
gineering operations under adequate municipal 
control. 

Tha conditions affecting the development of 
American garbage furnaces have been still less 
favorable than those governing reduction sys- 



terns. Practically all the furnaces have been built 
to sell to municipalities, and rarely has there been 
any adequate engineering supervision by the city 
or any acceptance test worthy the name. The 
furnace companies, as a rule, have been too weak 
to bid with any assurance against reduction com- 
panies desiring large contracts, so there has been 
no stimulus of competition here. Rarely, indeed^ 
has ah engineer of any note been engaged by any 
of the American garbage furnace companies, and 
such companies as have employed engineers of 
relatively marked ability have almost invariably 
held their engineers so severely in check as to 
dwarf their plans for advance. 

It is not a pleasing task to point out these de- 
ficiencies in one branch of American municipal 
engineering and sanitation. It is all the less 
pleasant, though perhaps somewhat easier, be- 
cause the author has written so often on the un- 
satisfactory condition of garboge disposal in 
America. He has never before, * however, drawn 
so many contrasts between American and British 
conditions. These contrasts have been forced 
upon him by the recent publication of two notable 
British books by Mr. W. F. Goodrich, Assoc. Inst. 
M. E., entitled "The Economic Disposal of Town's 
Refuse" (1901), and "Refuse Disposal and Power 
Production" (1094); and also by his visit to the 
refuse destructors here described. To a slight ex- 
tent, only, were the destructors visited selected be- 
cause of their merit. Instead, they were taken as 
opportunity afforded during a tour of inspection 
for other purposes. And yet It may be seen from 
the notes how far different is the current practice 
in refuse burning abroad and at home. It may well 
be that not all the foreign conditions are com- 
parable with our own, but certainly they are sug- 
gestive. Above all they suggest the necessity of 
treating garbage and refuse disposal here as It is 
treated abroad, namely, as an engineering 
problem. 
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NOTES ON BRITISH REFUSE DESTRUCTORS. 



Dettracttn la Fow LoidM Borovf ht. 

The Metropolitan County of London Is com- 
posed of the cities of London and Westminster 
and 27 borougrhs in addition. About half of these 
municipalities have refuse idesftructorp and of 
these four were visited by the writer. 

THE COMBINED REFUSE DESTRUCTOR AND 
ELECTRIC LIGHTING PLANT AT SHORE- 
DITCH. 

Exagrsrerated claims for the production of elec- 
tricity from municipal refuse were made ' when 
the combined refuse destructor and electric light- 
ingr plant was opened at Shoreditch in 1897. It 
was asserted that thenceforth the refuse of a city 
would afford ample power to light it by electricity, 
thus greatly relieving the sanitary and lighting 
depaTtments and the overburdened taxpayers. 
Some basis, at least, for these assertions was af- 
forded by remarks made at the time by Lord 
Kelvin. The enthusiasm over this alleged won- 
derful advance in municipal sanitation and econ- 
omy reached the United States and was spread 
by the editors of the dally press, quite regardless 
of the differences in British and American condi- 
tions. A few figures presented in Engineering 
News for Aug. 26, 1897, were sufficient to show 
some of the limitations of such combined instal- 
lations in America. A half dozen years have 
elapsed and the cities of the United States have 
done practically nothing towards the production of 
power from refuse. In Great Britain and portions 
of Continental Europe, however, the majority of 
the refuse destructors are developing steam for 
works purposes and in addition most of the de- 
structors built during the last few years are com- 
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bined with electric ligrht or railway stations, sew- 
asre or water-works. Nevertheless, the word has 
STone out that the Shoreditch combined works are 
a failure. To a degn^ee this report seems to be 
true, but if so, it is larerely because the works 
were too ambitious in scope and because too much 
was claimed for them by their promoters before 
the works had been sriven the test of some months 
or years of operation. Such, at least, I found to 
be the opinion of some of the men in Ensrland 
most competent to pass judgrment on the Shore- 
ditch plant. 

Before describine: the works or giving: any fur- 
ther opinions regardinsr them, I wish to state 
that I saw the destructor under conditions un- 
favorable for 6btainingr exact information. Mr. 
J. Rush Dixon, Assoc. M. Inst. C. £.» Borouerh 
Surveyor, was unable to see me at all; Mr. O. B. 
Richardson, Managrer of the destructor, was not 
to be found; and the man who conducted me ovei 
the works said he was unable to grive me some of 
the, detailed information which I desired.* 

Shoreditch is a central London borougrh having 
a population of 118,705 on an area of only 640 
acres, of which only 6^ acres is composed of open 
spaces. The refuse destructors comprise twelve 
Fryer's improved top-fed cells, with Boulnois, 
Wood & Brodie's chargring apparatus built by 
Manlove, AUiott & Co., of Nottingham, and put in 
operation in June, 1897. Kincaid, Waller & Man- 
ville, of Westminster, were employed as engineers 
for the combined refuse destructor and electrio 

*Tlie lack of information due to the cause Just named 
has been partly made up since by the paper sent by Mi\ 
H. Newton 'Russell, M. Inst. M. E., Borough Electrical 
Engineer of dhoreditch, to the joint meeting of the British 
Institution of Mechanical Engineers and the American 
Society of Mechanical Engineers at Chicago in May and 
June, 1904 (Vol. XXV., Trans. Am. Soc. M. B.). The 
paper was entitled "Refuse Destruction by Burning, and 
the Utilization of Heat Generated." The paper was 
devoted chiefly to a description of the Shoreditch destruc- 
tor and haa be6n used to supplement my notes taken at 
Shoreditch. 
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works. The rated capacity of the plant is 100 long 
tons a day. The^average amount burned is about 
85 long tons ia day, running as low as 60 tons in 
summer and as high as 140 tons in winter. The 
cells are arranged six back to back on either side 
of the main flue and between each parallel pair 
of cells is a Babcock & Wilcox boilerp making a 
total of six boilers. Each boiler has a heating 
surface of 1,300 sq. ft., and a grate surface, for 
independent firing, of 27 sq. ft From the dilapi- 
dated appearance of this apparatus I thought it 
was not 'in use, but the man who showed me about 
said that it was in service. This apparatus at- 
tracted so much attention when it was installed 
that I will quote, with slight abbreviation, what 
Mr. Russell says about it and closely allied sub- 
jects in his recent paper (mentined in the footnote 
herewith). 

A Bomewhat novel system of staring hot feed-water 1« in 
use (sometimes called thermal storage). The reason that 
led to its adoption waa that, at the inception of the com- 
bined scheme, it was not thought that for some time at 
least the demand for electric current would be very great, 
fuid that during the hours of daylight, when refuse was 
of necessity being burned, it was feared that some of the 
heat would be lost, owing to the small demand for steam. 

It was therefore decided to instal Halpin's Thermal 
Storage system, with a Tiew of storing up heat in the 
form of water at a high temperature. The storage ves- 
sel was originally connected to the main line of steam 
pipes, with a view to it being gradually filled b/ pumping 
in cold feed-water, which would be heated by means of 
spare heat generated in the refuse furnaces during the 
daytime. The intention was that a portion of the steam 
raised in the boilers of the destructor plant would be 
used as required for*the engine driving the electric gen- 
erators, and the balance passed over to the thermal stor- 
age vessel, where it would part with Its heat to the feed- 
water. The engines were designed to have adjustable cut- 
offs, so as' to drive their full load with pressure varying 
from 200 lbs. to 120 Ibe. per sq. in. The object aimed at 
-was to fill up the thermal storage vessel at times of low 
load with water at a temperature corresponding to a 
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presenire of 200 Ib9. per sq. in., and at the time of great* 
est demand for current, not only feed the boiler from 
the storage tank, but by the evaporation of the hot water 
as the pressure fell steam would be ^ven off to augment 
that supplied by the ordinary boilers. The process would 
proceed until the pressure reached the lowest point, i. e., 
120 lbs., by which time it was thought that the time of 
maximum demand would have passed, and that the ordi- 
nary boilers would be able to cope with the load. In prac- 
tice things worked out very differently. First it wae found 
that pumping cold water into the vessel into which high- 
pressure steam was being admitted caused §uch a water 
hammering that the practice had to be discontinued forth- 
with, and it was found necessary to partially heat the 
feed-water by passing it through a Green's economizer be- 
fore putting it into the thermal storage vessel; this, how- 
ever, effectively got over the difficulty. Secondly, by the 
autumn of 1897 the demand fer steam during the daytime 
had reached nearly the limit of heat If was possible to get 
from the refuse furnaces; so, having nothing to spare 
from that source, no additional thermal storage vessels 
were necessary. 

The boiler-feed is now furnished by a Weir pump, which 
forces the cold water through a Green's economizer, where 
it is heated to a temperature varying with the load, al- 
though at light loads a maximum temperature of 250" F. 
has been reached. The feed then passes into the thermal 
storage vessel, fixed at a level of about 20 ft. above the 
boilers. This vessel Is simply a cylindrical shell, 30 x 8 
ft., which is used for storing, during the hours of light 
load, hot water with which the boilers are fed directly by 
gravity. 

Most of the lime in the feed-water comes down in the 
feed-storage vessel; the amount taken out of the vessel 
after a run of. seven months was little short of one ton 
after being dried. . The deposit in the economizer tubes' 
was less than 1-16-in. in thickness; it was of a harder 
nature than that in the feed>storage vessel, and could be 
removed by a scrape^ The boiler tubes were frequently 
examined and were found fairly clean, the deposit in the 
tubes amounting to an average of 3-32-in. 

This system of feed'Storage has undoubtedly contributed 
considerably to the success of the plant generally; it «b- 
ables the engineer in charge of the eteam-raising plant te 
store hot feed-water during about 16 hours out of the di, 
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BO that at the tima of maitmqin load tha Tosaal ia ahoat 
two^thirds full of feed-watar at a prasauro and tain- 
peratura equal to that of the bollera.* Teata have haea 
made on several occasions, when tha demand, for elec* 
tricity has been within the ranee of the refuse furnace to 
supply the necessary heat, and when, of course, no coal 
wae used. The result showed 0.93 lb. of water evaporated 
at a steam preesure ayeraging 130 Iba. for 1 lb. of refuse 
burned. A oonaiderable reduction must, however, be 
made In these flsures when taken over aay twelva months. 
Damp weather (which aflects the quality of tha refuse), 
low barometric pressure, choked flues, warped doors^ the 
starting up of furnaces, etc., may easily bring down the 
average results over a lengthy period to 0.5 lb. of water 
for 1 lb. of refuse burned. The existing vessel has. how- 
ever, proved most serviceable for the storage of hot feed- 
water, and as a means of removing the impurities from 
the feed-water before it reaches the boiler. The econo- 
miser was not erected until aome time after the woiks 
were opened, as it was not anticipated that the tempera- 
ture of flue-gaaea would warrant its insertion. However, 
after the plant had been running steadily for some time, 
and careful teats had been taken, it was found that the 
flue-gases at the base of the chimney had a maximum 
temperature of TOO"* F. 

The chimney is of brick and is 150 ft. high. 
Both Sturtevant fans and steam Jets are available 
for maintaining: a forced draft. Mr. Russell pre« 
f ers the fans. 'Shere are three of these, designed 
to give 8,000 cu. ft. of air per minute. They are 
driven by an electric motor. All three of the fans 
are not required except during the heaviest loads. 
The air for the fans is drawn from the top plat- 
form, in order to take advantage of the greater 
heat of the air at that place. 

The refuse is collected by the borough in four- 
wheeled wagons and, the site of the works heing 
so restricted and land there so valuable that an 
inclined driveway was considered impracticable, 
the refuse is dumped at the ground level into tip 

*Por full details of Thermal Storage System is applied 
to ordinary steam raising plants, see Paper on "Sconomy 
of Fuel in Electric Generating Statione," by H. McLaren, 
M. Inst M. EI, Proc. Inst. M. S., July 29, 1008. 
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cars eiach holding ohe wagon load. The cars are 
raised on electric lifts or elevators, run forward 
on a- trolley track and damped into charging cars 
or else int6 a storage bin. The charging cars are 
run over the destructor feed holes and emptied by 
means of flat slides in the bottoms of the cars. 
These cars are also moved by electricity. On the 
basis of 25.000 long tons of refuse burned per 
year an average of. 0.52 KW. hoUr of electric en- 
ergy is required, to operate the lifts or elevators 
and trucks. 

The clinker is dumped in a paved yard and 
quenched with water. It gave evidence of good 
burning, ilosi of the clinker was not being util- 
ized at the time of my visit, but some was being 
used for road making. 

;My visit was at about 3 p«;m*». on Thursday, 
March 17, 1904. I saw very little garbage proper, 
but was told that there was more the first day of 
each week. All the refuse was dry. 

The dust in the destructor building was thick, 
both in the air and wherever it could find lodge- 
ment. In fact, it was annoying. No odor was 
Observed and the chimney top was free from 
smoke. 

The cost of the destructor, exclusive of site, is 
given by Mr. Russell in his paper, already men- 
tioned, as about £15,000, or some $75,000. This 
includes two-thirds of the cost of the chimney, 
the other third being charged to the electricity 
Works. The total cost of the chimney was £2,790, 
or about $13,550. In Goodrich's "Refuse Disposal 
and Power Production" (Liondon, 1904), the cost 
of the destructor, also exclusive of site, is ^iven 
as £20,527, or about $100,000. The 13,450 sq. ft. 
of land comprising the destructor site cost 13 
shillings or about $3.25 per sq. ft., or a total of 
$42,360. ' 

As t« the cost of operation, Mr. Russell, in his 
paper, says: 

The amount of refuse destroyed is between ^.000 and 
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26,000 lone tons per annam. * The residue (or clinker) 
amounts to from 83- to 85% of the weight n»e cost for 
labor for bnminc the refuse Is very high, compared with 
that at other destructor plants, and Is^one of the moat 
serious factors for consideration. The neater a destructor 
is to the center of a large citj, the greater will be the 
wage bill, and this fact must be borne in mind in con- 
sideHng any new scheme: - 

r^erlong ton.Hk 
a. d. cts. 
Cost for handling and burning refuBs, 

including yard men, average 2 6 61 

Clerks and establishment of chargee 4)6 9 

Repairs and maintenance of cells and 

.. plant and cost of engineering stores.. 10 90 

Total ? 8^ "lo 

The average, number of men employed in actually hand- 
ling the refuse (per shift of 8 hours): 

Furnace men 4, 

Top men 3 

ySa'^Sn -(V.ii.v;»)":::::::::::::::: 1} «"«"•<»'•' 

Foreman in charge of shift 1 

Th^ above figures are for the fifth year's working, when 
considerable repairs were necessary to the furnace, lin- 
ings, doors, etc. 

The works are run on the eight-hour-shtft system. 
seven days per week. • 

The amount of electric energy consumed in the burning 
and handling of 25,000 long tons of refuse is as follows: 

tJnits per tons. 

Bleotrie fans ..■....« 4.0 

Blectric lifts and trucks. .*. : 0.S 

Blectric lighting 0.48 

Total 4.96 

The operating expenses, as given above, do not 
include the disposal of clinker. At some de- 
structors clinker is considered as a source of 
revenue, but it is doubtful whether proper debit 
chareres are, as a rule, made against it. Mr. Rus-~ 
sell states in his paper that where destructors are 
located In the center of large cities clinker dis* 
posal 

is a difficult and expensive matter^it is usually foun4 
impracticable to use more than a small portion for slab 
and mortar making. The' greater portion has to be re- 
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mored in vans to the outskirts of tb« city. This In tho 
case of Shoredltch costs 2s. or 50 cts. per ton of clinker, 
and should be taken into account in the total cost for di8> 
poeal. When building operations, road-making, etc., are 
going on extensiTely In the neighborhood the clinker from 
refuse destructors is of considerable value. When prop- 
erly treated it may be made into most excellent paving 
slabs, bricks, concrete and mortar. 

At Shoreditch the clinker ambunts to from 33 
to 85% of the original refuse. Therefore when it 
has to be got rid of by carting away its disposal 
adds about 17 cts. per ton to the cost of the de- 
structor operation. This brings the total cost of 
operating the destructor up to $1.07 per long ton. 
The exact amount to allow for capital ex- 
penses is uncertain, owing to the differences In 
capital outlay as given by Mr. Russell and by 
Mr. Goodrich. But taking Mr. Russell's figures 
(which are the lowest), we have, say a capital 
outlay of $115,000. which at only 7% for capital 
charges would amount to about $8,000 or some 30 
cts. per long ton on 2.5,000 long tons per year. 
This would bring the total cost of refuse destruc- 
tion up to $1.37, or with a slight allowance for 
contingencies, to $1.50 per long ton. 

As an offset to this, there is the value of the 
steam delivered to the electricity works and to 
other municipal buildings adjoining the de- 
structor; but unfortunately Mr. Russell neither 
states what this amounts to nor erives figures 
from which a computation can be made. He does 
say that the exhaust steam from the non-con- 
densing engines in the electric generating station 
"is put through heaters which supply all the hot 
water necessary" for the public baths and wash 
house; that the public library is heated by ex- 
haust steam from the feed pumps; and that live 
steam from the boilers Is supplied for boiling 
clothes in the wash l^ouse. For the live steam a 
yearly rental of nearly £250, or about $1,200, fs 
charged, but whether this steam is from the de- 
structor boners or from the supplementary boilers 
is not stated. Nor is there anything to bidicate 
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what percentage of the steam uaed by the engines 
in the generating station is from the destructor 
boilers and what from the supplementary boilers. 
It is interesting to note that the public baths and 
wash house include one swimming pool, 100 x 40 
ft. and another 75 x 34 ft., 76 bath tubs and 60 
troughs for washing clothes. 

A brick wall separates the electricity works 
from the destructor building. The total capacity 
of the electric station is about 2,500 KW, Inde- 
pendent coal-fired boilers, as already intimated, 
supply the steam needed beyond the yield of 
the destructor boilers, which is, of course, con- 
siderable. 



THE TOOTING OR WANDSWORTH 
DESTRUCTOR. 

The destructor at Tooting, in the London bor- 
ough of Wandswortth, is provided with direct 
charging apparatus. 

Wandsworth has a population of about 290,000, 
and the large area of 14H square miles, of which 
nearly two square miles are in commons or other 
open spaces. The refuse destructor serves only 
two or three districts of the borough, the balance 
of the refuse being either carted or barged away. 
Mr. H. J. Marten is surveyor for the portion of 
the borough in which the destructor is located, 
and was the inventor of the charging apparatus. 
Mr. George Cowell is manager of the destructor, 
and showed me around the plant. 

The destructor was erected in 1880, by Meldrum 
Bros., of Manchester. It consists of four Beaman 
& Deas top-fed cells, with the direct charging ap- 
paratus already mentioned. Each cell has an ef- 
fective grate area of 25 sq. ft. The chimney is 
150 ft. high and a fan is used for forced draft. A 
Babcock & Wilcox boiler with a heating surface 
of l,€tI9 sq. ft. supplies steam for works pur- 
poses, including electric lights for the works and 
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for three or four adjacent streets. The cells are 
arranged in two ptairs and have a combined rated 
daily capacity of 70 long tons. The building is of 
brick, with a steel and slate roof. There is an 
inclined stone-paved ramp, the tipping floor is 
large and well paved and the clihkerlng floor is 
also paved. Water-closets and baths are provided 
for the' men, and I was told that the baths are 
tised daily. There is also a mess-room for the • 
men, and there are good stables, with paved 
floors, for the horses. 

The borough collects its refuse in four-wheeled 
tipping wagons and all refuse^ brought to the de- 
structor is weighed. Extra vans are provided for 
most of the storage required, but there ^rt some 
small storage pockets alongside the charging hop- 
pers into which the vans can be tipped. The tip- 
ping floor is spacious enough to store a number 
of refuse wagons. An extra horse is provided 
for moving the stored wagons. 

The charging apparatus consists of a wrought- 
iron hopper, with a sliding bottom 2 ft. wide and 
5 ft. long. When a wagon load is to be fed into 
the destructor the bottom of the hopper is slid 
to one side by means of a hand- wheel and lever, 
operated from the tipping floor. The wagon is 
then backed up against tlie tipping beam, the 
wheels moving in grooves designed to bring the 
wagon to the same position each time, thus en- 
suring that the refuse will be tipped directly 
through the hopper onto the chargrlng grate. After 
tipping the seal to the hopper is closed. The charge 
is pushed onto the fire, as desired, from the rear, 
enabling the operator to keep cooler than if he 
were compelled to rake the charge over the fire 
from the front. 

The cells are fed and cllnkered about once in 
two hours. The clinker is raked into barrows, 
wheeled out and dunip'ed in. an unpaved yard. 
Water is used to cool' the clinker sufllciently to 
enable the men to get about comfortably. The 
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clinker ier used to grade etreett ready for mac- 
adam and the finer portions are screened out and 
utilized for unpaved footpaths and ks a base for 
sidewalk flagpstones. In addition, some clinker 
is sold to contractors, who call for it and pay two 
shillings, or 48.6 cts., per lo&d of about 1^ cu. yds., 
or approximately 2,000 lbs. The fine ash from 
below the grate is sold under like conditions at 
two shillings per load of IH cu« yds., or about 
1,570 lbs. The same price is obtained for like 
volumes of flue dust, weighing about 1,350 lbs. 

The large tins (or cans) are picked out before the 
refuse is burned. Formerly, the borough flattened 
all the tins with a steam roller in the destructor 
yard aind placed them beneath the clinker in road- 
making. At the time of my visit a contractor was 
being paid 2^ shillings per long ton for removing 
the tins, which he sorts and sells. The borough 
has had an offer for crushed or flattened tins of 
12^ shillings, or $3.04, per long ton at the de- 
structor yard, or $4.87 delivered at a dock, but the 
margin between the price ofl!ered and the labor 
cost was considered too small. A contractor, Mr. 
Cowell said, could make a profit at the figures 
named, since besides paying his men lower wages, 
> he would "hustle them about a little bit more 
than we would here." 

The destructors are run from 6 p. m. Sunday, to 
6 a. m. Saturday, during which time they burn 
about 435 long tons of refuse. The flues are 
cleaned on Saturdays. One of the four cells is 
shut down at night. The men work in 12-hour 
shifts, four firemen in the day and three at night. 
Only one top man is employed during each shift. 
These nine nven are paid 6^ d., or about 13 cts. 
per hour. The manager starts the dynamo at 
night and the top man looks after it. A boy is 
stationed at the scales and ofilce. 

Omitting the boy. and the manager, allowing 
nothing for cleaning up on Saturday, and assum-^ 
tng jBti^ average of 485 long tons of refuse burned 
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per week, we have the following as the labor coat 
per ton: 

9 (men) x 60 (hours) x 6^ (d.) 

— 8% d. — 17% eta. 

435 (long ton») 

The installation, not including the inclined road- 
way, cost £5,005, or about $24,325. 

For lighting purposes outside the building, 
when the fires are not going, electric storage bat- 
teries are provided. A little coal is used Sunday 
nights, to get up steam to drive the fan for the 
forced draft. 

I visited this destructor about noon of Wednes- 
day, March 23, 1904. I saw scarcely any green 
stuft in the refuse. I was told that there was 
compcuratively little garbage in winter and little 
else during the summer. The plant in general 
was in a clean condition. There were no odors. 
Only a small amount of light smoke was visible 
at the chimney top. 

A continuous 120-hour test of two cells of this 
destructor was made on Feb. 2 to 7 (year not 
given). This test is reported in detail in Good- 
rich's "Refuse Disposal and Power Production," 
where it is stated that it was made under or- 
dinary working conditions, mainly to determine 
the power-producing value of the refuse. With 50 
sq. ft. of grate surface and 1,619 sq. ft. of boiler 
heating surface there were put through the two 
cells a total of 411,264 lbs. of refuse, including 728 
lbs. of tins. Deducting the tins the average 
amount of refuse burned per hour was 3,421 lbs, 
for the two cells, or 68.4 lbs. per sq. ft. of grate 
surface, and 2.1 lbs. per sq. ft. of boiler heatins 
surface per hour. The residuals were 38.2% of 
the refuse by weight, of which 37% was clinker* 
0.4% ashes from beneath the grates, and 0.8% flue 
dust. The total amount of water evaporated was 
419.833 lbs., which was 1.02 lbs. of water to 1 lb. 
of refuse burned. On the basis of a temperature 
of 212^ F. the evaporation was at the average 
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rate of 1.24 lbs. of water per 1 lb. of refuse and 
2.6 lbs. per sq. ft. of boiler heating surface. Some 
of the average temperatures were as follows: At 
the boiler inlet, l.edS"" F.; boUer outlet, 637; chim- 
ney base, 629; feed water, 46^ F. 



THE WESTMINSTER DESTRUCTOR. 

Standing on Westminster Bridge, close by the 
Houses of Parliament, and looking across the river 
to the left, one may see the chimney of a de- 
structor in which is burned the refuse of a portion 
of the city of Westminster. 

Westminster has a population of about 185,000, 
on an area of four square miles. Its population 
ranges in character from the royal occupants of 
Buckingham Palace to some of the poorest tene- 
ment dwellers in all London. The destructor is 
located in a manufacturing and dock district. Mr. 
W. J. Bradley,* M. Inst. C. E., is city engineer of 
Westminster, and Mr. Arthur Ven tries, f Engineer 
of the Highway Department, controls the cleans- 
ing department, under which the destructor 
comes. Mr. 6. Holt is foreman of the destructor. 

The refuse destructor includes six cells, in three 
pairs back to back, erected in 1900 by the Horsfall 
Destructor Co., of Leeds. The cells are top- fed, 
through a special direct charging lid, and have a 
combined grate area of 252 sq. ft. The chimney is 
of brick, 92 ft. high. Steam jet blowers are used 
to produce a forced draft. A Babcock & Wilcox 
l>oiler, with a. heating surface of 1,426 sq. ft., is 
placed behind the cells. The boiler supplies steam 
to drive a mortar mill and also a dynamo for 
lighting the works. Storage batteries were being 
installed at the time of my visit, and the lighting 
system was to be extended to include the stables, 
ofltee, and the foreman's cottage. 

Tfce refuse is collected by theSjity in four- 

1*»i^fc—l**— P^i*"*-*"*^— ^M**-"— — ■ m — w^ ^—i^i^i^ Italia n iMM* >^^"^^—^^M^—^^— 1*1^^^^— »»—i—i^M—» 

•City HalL Weatmlnster, S. W. 

tTestrr IBftll, Becadiny, W«8tmiB«ter. & W. 
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wheeled tlppins wacrons, with boxes of wood. All 
the refuse is weigrhed at the entrance to the de- 
structor. The vans hold some 2 en. yds. each, and 
I was told at the wei^rhins office that an average 
load would wei«rh 2,800 lbs. The rated capacity of 
the destructor is 72 tons in 24 hours, and it was 
said that an average of about 70 tons a, day is 
burned. 

The dumping: floor is at a comparatively slight 
elevation above Commercial St., and is paved 
with wood blocks. The inclined approach has a 
stone pavement. 

The wagons are tipped directly into the cells, 
one pair of which can receive two loads at a 
charge. The refuse is subsequently pulled for- 
ward from the lower or stoking and clinkering 
floor. Each charging hole is provided with a 
counterbalanced lid, lifted by a wheel and endless 
chain. The lid is seated in a water seal, to retain 
smoke and gases, and a special cover is let down 
to exclude dirt from this seal when the cells are 
being chargred. 

The hot clinkers are dropped into skips, running 
on an overhead trolley from the clinker doors to a 
lift, or elevator. At the top of the lift the skips 
are conveyed by a second trolley to a mortar mill, 
or else they are sent some 300 ft. in another direc- 
tion and tipped into a barge. 

The mortar mill has been added since the de- 
structor was built. It consists of a revolving iron 
pan, about 8 ft. in diameter and 15 ins. deep, in 
which are two heavy rolls working on a horizontal 
shaft. At the time of my visit all clinker not used 
by the city for filling or otherwise was being sold, 
but formerly some of it had been barged ieiway at 
the expense of the city. The fine ashes below the 
grates were also being sold. There is no sale for 
the flue dust. It was formerly mixed with carbolic 
acid for use as a disinfectant. I was informed 
tljiat Mr. Bradley put a stop to what at best seems 
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a doubtful practice, but is still followed at Batter- 
sea. All tins pass through the. destructor and go 
away with the waste clinker. 

The works are operated in both 8- and 12-hour 
shifts. There are three stokers on each 8-hour shift 
who are paid 35 shillings, or $8.50, a week, and 
two top men on each 12-hour shift who are paid 28 
shillings, or $6.80, a week. One of the two night top- 
men acts as a "carman"; that is, he uses a horse 
to bring stored wagon loads of refuse into position 
for tipping. In addition to the force named there 
is a single night and day foreman, whose wages 
I did not learn, and two weigh clerks, whose 
wages are not charged to the destructor. 

I visited this plant about 5 p. m. on Friday, 
March 25, 1904. No odor whatever was noticed, 
and there was but little smoke, and that light, 
coming from the chimney. Smoke and diist were 
pouring out around one of the charging lids, but I 
was told that the lid was temporarily out of order. 

There was but little green stuff in the refuse, 
and I was informed that in winter the refuse is 
usually very light in weight, containing large 
amounts of paper and ashes, while in summer the 
green stuff runs up to half the total amount col- 
lected. Some collections are now made at night. 
The cells are run some three months at a time 
without . being shut down, unless special repairs 
are required. 

A test of the whole six cells was made by Mr. 
Bradley on Dec. 2 to 4, 1902. During the 45% 
hours of the test 310,828 lbs. of refuse were 
burned, which was at a rate of 27,476 lbs. per cell 
per 24 hours, or 27.2 lbs. per sq. ft. of grate sur- 
face. The average temperature observed In the 
main flue was reported as "over 2,000* F.,'* and 
the average temperature behind the boilers as 
500** F. With 9 stokers at 35 shillings, or $8.50 a 
week, and 4 topmen at 27% shillings, or $6.68 a 
week, the labor cost was at the rate of 11% d., or 
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23 ctSk per long ton of refuse burned. The clinker 
and ash was 24.9% of the original weight of the 
refuse. 



THE REFUSE DESTRUCTOR AND THE UTIL- 
IZATION OF CLINKER AT BATTERSEA, 
LONDON. 

The refuse destructor of the London borough of 
Battersea is one of the older British destructors. 
It is of the Fryer top-fed type, and was erected in 
1S88, by Manlove, AUiott & Co., of Nottingham, a 
number of years before there was any attempt to 
combine destructors with electric generating sta- 
tions. There is a boiler, however, in which steam 
is raised for works purposes. Perhaps the most 
interesting feature of this plant is the utilization 
of the clinker residue for various purposes, in- 
cluding the manufacture of artificial flagstones in 
a hydraulic press. 

Battersea has a population of 168,907, and an 
area of 3% sq. miles. It is one of the densely 
populated London boroughs and is notable for its 
low death rate, its government by working men, 
and for being the home of John Burns.* 

Mr. T. W. A. Hayward is borough surveyor of 
Battersea, and Mr. Allen Vickers is and for some 
ten years has been manager of the refuse destruc- 
tor. 

C<»itract work has long been under the ban in 
Battersea, and it is rarely employed for refuse 
coUection anywhere in Great Britain. At Batter- 
sea, however, the borough not only collects the 
refuse, but it also manufactures the vans or four- 
wheeled wagons used for the purpose. These 
wagons are of wood, are provided with two 
scaring parallel to the rear wheels, and are 
dumped by means of a screw lift. The sides are 
so high, that a ladder is provided with each wagon 
ism loading; and to lessen the danger of accident 



*Se«- *'JMn Boras snd the Battersea Metropolitan Bor- 
o«i«bk" Bbgiiieerisf N€ir«, Apvtt 28. ISM. 
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the upper ends of the ladder^ are fitted with hooks 
and the wasrons with side rails. The wasrons cost 
£40, or about $195 each, and are said to be irood 
for 20 years* service. An empty wayon weighs a 
long ton, and has a capacity of nearly 2^ cti. yde. 
The weight of such a load, obviously, varies with 
the character of the material, but is placed at 
about 2,240 lbs. 

The collections of refuse, six days in the week, 
range from 100 to 140 loads a day. About half oC 
the refuse is hauled to the destructor and the re- 
mainder is delivered to a contractor who takes It 
some miles down the Thames, where it is used for 
burning brick. This portion of the refuse is 
dumped on barges by the borough. The contractor 
shapes the barge loads and the borough measures 
them and pays the contractor 10 d., or about 20 
cts. per cu. yd., for his work. The barges carry 
from 45 to 80 wagon loads. 

In winter there is only a small amount of green 
stuff in the refuse, and that is gathered chiefly 
from costermongers on Mondays. I visited the 
destructor on Thursday, March 17, 1904. The 
refuse then contained scarcely a bit of green stuff, 
or garbage proper. I was told that there is more 
garbage now than formerly, on account of the in- 
creased use of gas stoves. 

Each load of refuse is weigheCas it enters the 
works, after which it is dumped on the top of the 
destructors. Here the large cans, only (or "tins,** 
as they are called in England), are picked out, all 
others going into the fires. 

There are twelve destructor cells. Natural 
draft, only, is used. The chimney is of brick, 180 
ft. high. A multitubular boiler supplies steam for 
operating the clinker crusher and the flag-making 
machine. 

The capacity of the twelve cells is 60 long tons 
a day, but this is for two eight-hour shifts. 

The clinkers are removed once in two hours. 
The hottest are quenched with water and bar- 
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rowed out Into a paved yard to cool. The largest 
pieces are broken by hand, after which th^ clinker 
is loaded into a barrow and wheeled up an incline 
to a steam-driven crusher. This consists of two 
chilled iron toothed rollers. The clinker is crushed 
to a maximum size of about 3 ins., dropped into 
barrows, wheeled to a pile and roughly hand- 
sorted into three sizes. It is expected that an 
elevator and a revolving screen will soon be 
added. The coarsest clinker is used for making 
concrete and as the medium for the body of side- 
walk flags; and the finest either j^oes to ti mortar 
mill or is used in laying sidewalks. 

Before the hydraulic press was secured a con* 
siderable quantity of clinker was molded by hand 
into window sills, lintels, keystones and the like, 
for use in the cottages built by the borough for 
housing the working classes. The press was put 
in operation late in 1903, and I was told that thus 
far it had griven satisfaction. It was supplied and 
erected by C. & A. Musker, of Liverpool, at a cost 
of £1,500, or about $7,300, including hydraulic 
{Aimps and shafting, but not including an old en- 
gine supplied by the borough. 

The slabs or flags are 2 ft. wide and 2^ ins., 
thick, and are made in lengths of 2, 2^ and 3 ft., 
to allow for breaking joints in laying.* The body 
of the slabs is composed of 4 parts of medium- 
sized clinker to 1 part of Portlaind cement, and the 
upper %-tn., or wearing surface, of 3 parts of 
granite screenings to 1 part of l^ortland cement. 

The slab molds, of which there are three, rest 
horizontally on a table which revolves on a verti- 
cal shaft: while one mold is being filled, the con- 
tents of another are being pressed and a third is 
being emptied. The material which is to form the 
wearing surface is placed at the bottom of the 
mold and rests on a perforated plate, made of an 

*I observed small flagstones in many places in Eng^ 
land, and I also observed that the small sizes were handy 
on account of the ease with which the flags could be re- 
moved for laying wire ducts beneath the sidewalka 
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aluminum alloy. Above the plate is a piece at 
brown paper, which serves as a filter paper. The 
perforated plate grives the top of the flasks an Ir- 
regpular appearance which is more pleasinsr to the 
eye than a smooth surface. The hydraulic power 
pumps maintain a pressure of 2.000 lbs. per sq. 
in. on the slabs for about a minute. Four men 
can make 20 slabs an hour, regardless of length. 
The slabs are stacked on edge in the yard for 
>8ome three months to dry in the open air. 

The ashes that fall through the destructor 
grates, I was told, sell readily at the works for 
6 d., or 12 cts., per long ton. They are used for 
building purposes. 

The fiue dust is sifted and carbolic acid is added 
to it to make a disinfectant for borough work. 
Some of the powder Is placed in refuse receptacles, 
when the latter are wet, and some is given away 
in pound packages to anyone who calls for it. 

The cans, ' or tins, are flattened, baled and 
carted away at a cost to the borough of 1^^ shil- 
lings, or 37 cts., per long ton, as compared with 
2^ shillings, or 62 cts., formerly paid. The 
man who does this sells the tins to an 
antimony works. The borough has recently 
had an offer of 22 shillings, or $5.31. 
per long ton for the tins, delivered to the London 
Electron Works, Regent Docks, Horseferry Road, 
Liimehouse, London, but the cost of transportation 
would have left only a very small profit to the 
city. It used to be considered worth while to re- 
cover solder from old tins, but with the marked 
increase in the use of molded tinware the amount 
of solder recoverable has diminished to such an 
extent as to make its recovery commercially im- 
practicable. 

To operate the destructor, six men, including a 
foreman, are employed on each of the two shifts. 
The ten men are paid 34 shillings and the two 
foremen 36 shillings per week of six days, which is 
the union rate, and is equal to $8.19 and $8.75 per 
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-week, respectively. The labor cost of burninflr tlie 
refuse Ss iriven as 48.6 cts. per long: ton. Assam- 
ing: 2^ cu. yds. per longr ton, this is practically 
the same as the cost of having the refiise barged 
away. The relative cost of hauling the refuse to 
the destructor and to the barges I did not ascer- 
tain, but 1 did learn that the manager of the de- 
structor is quite willing to send as much refuse as 
possible down the river. 

I observed no indications of nuisance of any 
sort in or about the destructor. The chimney top 
was free from smoke. 



Refuse Destructors Combiaed with rasfat*$ofl WorkSt 
Sewage Works and Sewage Pumping Stations. 

Besides 'the combinations noted imx^ediately 
above, there are in England several inst^uices of 
destructors raising steam to pump municipal wa- 
ter supplies. 

THE DISPOSAL OP NIQHT-SOIL AND 
REFUSE AT BIRMINGHAM. 

The cleansing department of Birmingham col- 
lects and disposes of the ashes, waste paper, gar- 
bage, and similar wastes of the city, and is also 
responsible for the collection and disposal of ex- 
creta from such pan closets as have not yet been 
converted into water closets. The number of pan 
closets has diminished from 37,000 to 25,000, and 
is being lessened at the rate of 50 a week. There 
are five wharves for the reception and treatment 
of night-soil and for refuse destructor stations, 
one at least of the latter being combined with 
poudrette works. At three of the wharves refuse 
is passed through revolving screens and the fine 
stuff is mixed with excreta and barged away as 
crude manure. The poudrette works will soon be 
abandoned, after which the diminishing quantity 
of night-soil will all be mixed with ashes, as just 
described. Some idea of the operations of the 
cleansing department may be gained from the 
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statement that during 1902 the deelructorB 
treated 121,€00 long tons of refuse, while 29,000 
tons were sent to the tips or dumps, 01,438 
tons of Ritxed nlgtit-soll and ashes were barged or 
•carted away, and 731 long tons of this and like 
matter were tipped. The amount of night-soil 
made Into poudrette is not reported.* Mr. Wil- 
liam Holt is superintendent of the cleansing d%- 
partmeift. 

Birmingham has a population of about 520,000 
and an area of 12,639 acres. Refuse destructors 
were first put in use in 1877. In 1879 two large 
destructors were built. In 1899 a fourth plant 
(described below) was built, and at the time ol 
my visit, in April, 1904, another plant was under 
construction and still another was projected. The 
plants built in 1879 were designed by the depart- 
ment. The projected plant will be built by Hee- 
nan & Froude, of Manchester. The other de- 
structors are all of the Fryer type, and were built 
by Manlove, Alliott & Co., of Nottingham. 

The projected plant will be located at the sew- 
age works, and the steam from it will be used to 
generate electricity for light and power for use at 
those worios. This will be known as the Saltley 
destructor. There will be eight cells, in two units 
of four each, top-fed from storage bins by means 
of hydraulic rams. There will be three boilers. 
One will be a coal-fired stand-by, for use on 
holidays and in case of emergency. Heenan & 
Froude destructors are also under consideration as 
substitutes for the old Montague St. plant, of local 
design. 

My inspection covered only two of the destruc- 
tors, which will now be briefly described. 

THE MONTAGUE ST. DESTRUCTOR.— 
There are 82 cells here, each with a grate area 
of about 25 sq. ft. Refuse is stored on the top of 
the destructors and fed into their tops, but as this 

*The8e figures are from "The Municipal Tear Book" for 
1901 (London). 
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does not afford sufflcient storage room, some 
refuse is dumped below and fed into the fronts of 
the cells. The rough clinker is used for road- 
making and sewage filter beds, and some is made 
into slabs for sidewalks by means of a hydraulic 
press. The tins are now flattened by passing 
them through corrugated rollers, made into bales 
of 224 lbs. each, and sold at the works for about 
30 shillings, or $f.30, per long ton. The colder is 
melted out and sold separately. The city supplies 
the necessary apparatus for handling the tins 
and gives the workmen who handle them all th9 
solder and about half the amount received for the 
tins. 

There are 14 multitubular boilers at these 
works, all supplied with heat from the destruc- 
tors. The steam is used for drying nighl-soil and 
for other works purposes. The destructors are 
operated night and day and burn about 1>)00 
long tons a week. There was much dirt and dust 
about this plant, some of which might have been 
due to the changes In progress. 

THE MONTGOMERY ST. DESTRUCTOR,— 
The twelve Fryer cells here were erected in 
1899, are placed back to back and are top-fed by 
means of Boulnois & Brodie's charging apparatus. 
The chimney is 195 ft. high .above the ground. 
Forced draft is provided by means of two 6% or 
7-ft. Sturtevant blowers, one to each six cells. 
Two 8 X 2d-ft. Lancashire boilers supply steam to 
drive the fans and light the wopks and stables. 
They could do more work if required. 

The refuse is brought into the building over a 
stone paved ramp and is dumped from a stone- 
paved tipping floor. The cl^nkering floor is cov- 
ered with concrete. The building has brick walls 
and a slate roof. There is a dust deposit chamber 
about half way between the cells and the chim- 
ney. The charging hoppers or trucks hold two 
wagon loads, or about three long tons each, and 
there are two trucks to each cell, with a track 

30 



leading to and beyond the feed hole. The extra 
truck is for storage. When the trucks are 
brought over a feed hole the cover of the latter is 
removed, the bottom of the truck opened and the 
refuse dropped into the cell. 

The stoking and clinkering doors are tight-fitted 
on a counterbalanced horizontal shaft-hinge. The 
dooi^s are of double plate iron, with an air space 
between. 

The clinkers are delivered to contractors at one 
shilling, or 25 cts.» per 1^ long tons for hauls of 
one mile or less, and 6 d., or 12 cts., for each half 
mile additional. The fine ash from below the 
grates is sold for various purposes and at the 
same rates. Some of the flue dust is sold to far- 
mers at the cost of haulage, and some is tipped. 
Tins, scrap iron, bottles and the like are picked 
out and sold. 

^ The plant is run 144 hours a week and burns an 
average of 480 long tons in that time. By doubling 
the number of stokers, I was told, 740 long tons 
could be burned in a week of six days. I. was 
informed that coal has never been used to assist 
combustion. 

There are one charger or top man and two 
stokers to each eight-hour shift. The three 
chargers receive 24 shillings each, or $5.83 a week, 
and the six stokers 28 shillings, or $6.80 a week. 
This makes, a total of £12, or $58.30 per week. On 
the basis of 480 long tons per week, the labor 
cost, as reckoned at the plant, would be about 
6 d., or 12 cts., per ton. It will be noted that the 
labor cost does not include either the engineman 
or the foreman, but labor costs at most, if not all 
destructors in England appear to be figured in 
the same way. That is, they include chargers 
and stokers only. In this particular case the 
foreman has charge of the refuse collection for 
the whole district tributary to the destructor, and 
all his wages are charged to collection. 
-I visited the works on April 12. The refuse 
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which I saw was mostly ashes. I was told that 
scarcely any green stuff comes to the wharf, and 
that even in summer it is only some 5% of the 
total collections. No odors were noticed. The 
chimney was grlving out a little light smoke. Mr. 
James Thdma« Law is foreman eC the destructor 
and of the collection^istrict. 



DESTRUCTORS COMBINED WITH SANITARY 
MANURE WORKS AT ROCHDALE, 

Some of the refuse of Rochdale is screened and 
the more combustible screenings are utilised to 
supply heat for the sanitary manure works, or 
plant employed to convert night hsoII into a mar- 
ketable fertilicer. Since 18^ such of the refuse 
as is not screened has been burned in a refuse 
destructor and the heat has been utilised for 
works purposes. This destructor was among the 
earlier to produce high pressure steam, and by 
example did much to Introduce power production 
from refiise on a large scale and for other than 
destructor works purposes. 

Rochdale now has a population of about 84,000. 
Mr. S. S. Piatt, M. Inst. C. E., has been borough 
surveyor since 1881, and for many years Mr. F. 
W. Brookman has been manager of the sanitary 
manure works and, later, of the refuse destructor. 
Mr. J. H. Heywood is assistant to Mr. Brookman, 
and in the absence of both the other gentlemen 
named, Mr. Heywood showed me about the com- 
bined works on April 14, 1904. 

The nig^t-soil or sanitary manure works date 
from 1869. As now operated, the night-soil !• 
evaporated by means of revolving cylinders, fol- 
lowed by drying plates. The heat for drying is 
generated in five Cornish boilers, placed end to 
end and connected with the revolving cylindeni. 
From the cylinders the partly dried night-sofl, 
about the consistency of thick mud, is remov^ed to 
drying plates, beneath which are passed the partly 
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spent srases from the cylinders. The sasea are 
then sent through a spray washer and through a 
condenser and to a furnace. The draft through 
the cylinders and in the chimneys is increased by 
means of a Root's exhauster. 

The refuse destructor is described as of local 
design, fitted with Meldrum's steam Jet blowers 
and grates. There are two large cells, fed from 
the front, with grates 9 ft. long and 5 ft. deep, 
having the space beneath each grate divided into 
two ashpits. This permits keeping one side of 
the fire at a high temperature while the other 
side or end is being charged or clinkered. A 
large combustion chamber back of the grate 
serves as a mixing chamber for the gases from 
both sides of the grate^ and thus aids in main* 
taining a high temperature and* complete combus* 
tlon. Some will recognise these features as Iden- 
tical with the main features of the Mddrum fur- 
nace. The Meldrum people claim this as the first 
of their destructors. Just how the credit for the 
destructor should be divided between Mr. Brook- 
man and Meldrum Bros., I will not attempt to 
say. It may be added, however, that Meldrum 
Bros, were successful boUer manufacturers bef<Nre 
they took up refuse destructors, and that the pro- 
duction of boilers is still a large part of their 
business. 

There are two 8 x 30-ft. Lancashire boilers be- 
tween the destructor cells and the chimney. The 
latter, which is 250 ft. high, also serves the five 
Comish boilers connected with the nl^t-soll 
dryesflk 

About 40 long tons of r^use are buraed in the 
cells each day. The clinker has been used for mak- 
ing mortar aiid also for contact beds at the Roch- 
dale sewage works. 

The combination of nlgfat-soU works and refuse 
screening with shovelling the refuse into the fur- 
naces makes this plant dusty and generally dis- 
agreeable, bmt no- offensive odovs were noted. 
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The wages paid at the Joint worlur early in 1904 
were as follows: Enginemen, 7%d., or 14% cts., 
per hour; firemen, 6^ and 6d., or 13 and 12 cts.; 
riddle or screen men and general laborers, 4% d., 
or 9 cts., per hour. 

Three tests of the destructor were made in 1895, 
which are notable because of the high results ob- 
tained. A test on March 1 lasted six hours, and 
tests on Nov. 14 and Nov. 15 lasted 6^ hours 
each. Some of the results shown, in order of 
dates already given, were as follows: Total refuse 
destroyed, 11.4, 13.75 and 14.3 long tons; refuse 
burned per sq. ft. of grate surface per hour, 47.3, 
52.6 and 54.9 lbs.; water evaporated to 1 lb. of 
refuse (actual and from and at 212** F.) 1.64 and 
1.97, 1.39 and 1.68, 1.47 and 1.78; number of boil- 
ers used, 2, 1 and 1; temperature of feed water, 
53° F., 52 and 52 ** F.; average steam pressure per 
sq. in., 113, 113 and 114.* For the test made on 
March 1, the following additional figures are 
available: Clinker, 36% of total refuse burned; 
temperature of combuistion chamber (back of 
grates), 1,988** F., and after clinkering and fresh 
charging, 1,290** F. Percentage of COi In pro- 
ducts of combustion, 15.9; do. of CO, 0; do., free 
oxygen, 2.2. 



THE REFUSE DESTRUCTOR AT THE AL- 
^^ DERSHOT SEWAGE WORKS. 

This is a Meldrum front-fed simplex destructor 
with four grates, having a grate area of 70 sq. ft. 
It was built in 1900, and the heat from it gener- 
ates steam to operate sewage pumps which lift 
an average daily dry weather flow^ of 6(X),(XX) U. S. 
gallons a distance of 20 ft. Mr. John Edwards, 
the manager of the combined sewage, works and 
refuse destructor, told me that it is rarely neces- 
sary to supplement the refuse with coal. 

*These test Hgiires are from Goodrich's "Refuse Dis- 
posal and Power Production" (London, 1904). 
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The chimney is 70 ft. high. Steam jet blowers 
are used for forced draft. An average of aboui 
11 long tons of refuse is burned each day. There 
are two 4^ x 14-ft. Cornish boilers, which have 
been coal-fired for some twenty years before the^ 
refuse destructor was built. 

The refuse at the time of my visit was mostly 
ashes and paper and contained scarcely any vege- 
table stuff. In summer, I was told, nearly all the 
refuse is green stuff, but this was the only refuse 
destructor I saw in Great Britain where so much 
of what in America is called garbage was reported. 
I was told, however, that there are many gas 
stoves in the town. But little smoke was visible 
at the chimney top. 

The clinker from the destructor has been used 
recently to construct sewage filter beds. It has 
also been used for road bottoming and for foot 
paths across fields that are so common and often 
so pleasant a feature in Sngland. 

The destructor is operated whenever the pumps 
are being run, but the relatively large receiving 
reservoir renders it feasible to shut down the 
pumps for about eight hours at night. The force 
employed at the destructor ief three stokers and 
two enginemen, all at 26 shillings, ojr $6.32 a week. 
Two men work Sundays without extra pay, and 
one man is off duty each Sunday; 'but as one man 
leaves early each day they are on the works only 
56 hours each per week. 



THE REFUSE DESTRUCTOR AT THE SALIS- 
BURY SEWAGE WORKS. 

The refuse destructor at Salisbury is one of a 
number in England which are supplying heat to 
raise steam for pumping sewage. Salisbury has 
a population of about 17,000. When it finally de- 
cided to install a refuse destructor, Mr. A. C. 
Bothams, Assoc. M. Inst. C. E., City Surveyor, 
drew up a schedule of desired guarantees and 
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a»ked for bids for a plant which would fill the 
conditions indicated. The result was the accept- 
ance of bids for a Horsfall destructor, which, was 
put in operaticHfi the latter part of 1901. > 

'There are two cells, side by side, fed from the 

back, and having: about 30 sq. ft. of srate area 

each. The grates, and the drying hearths behind 

, them, are inclined towards the stoking doors. The 

latter slide up with the aid of a counterweight. 

Forced draft is provided by means of steam Jet 
blowers. There is a circular dust arrester. The 
chimney is of brick and is 120 ft. high above ths 
ground level. The base of the stack and also the 
flue nearly to the top is surrounded by an air 
space. 

There are two 80-HP. Babcock & Wilcox boil- 
ers, with provision for independent firing. I saw 
no coal, and was told by Mr. Bothams that none is 
used except in very wet weather (like the summer 
of 1903) when the volume of sewage continues 
high and the quantity of refuse available is rela- 
tively small. The boilers have a combined heat- 
ing surface of 1,800 sq. ft. and carry a pressure 
of 100 to 110 lbs. A Green's economizer with a 
heating surface of 720 sq. ft. is used for the boiler 
feed. 

On the 23 hours* contract test of the destructors 
the following result, as compared with the guar- 
antees, were obtained: Twenty tons erf refuse were 
burned in 19 instead of 23 hours; 39.2 lbs. o£ 
refuse per sq. ft. of grrate surface were burned in- 
stead of 32; 1.23 lbs. of water per lb. of c6ai were 
evaporated In place of 1 lb.; the maximum fur- 
nace temperature was 2,000** F. and the minimum 
was 1,320° F., instead of 1,800** and 1,200', re- 
fl^ectlvely, and the average was 1,645** Instead of 
1,900^. The flue temperature at the Inlet to the 
ftrst boiler was guaranteed to be about 1,600^ F.» 
and at the second about 1,400**; the maxhnum In 
each case was below the guarantee and the arer* 
ages were 1,313^ and 905**, respeetively. Tb» 



temperature of the feed water on leaving the 
economizer was gruaranteed to average 250**, but 
only 214** was obtained. These results were over- 
looked since all the other guarantees had been 
exceeded. 

About 120 tons of refuse are collected each 
week, arranged so as to distribute it well through 
the week and leave some extra for keeping up thi 
fires and for pumping on Sunday. The average 
daily quantity of sewage pumped is given as 
3,600,000X1. S. gallons and the lift is 15 ft. 

The labor at the refuse destructor, pumping 
station and sewage works is interchanged, but is 
estimated to cost about $6,000 a year, including 
repairs. Three engineers at 32 shillings, or $7.78, 
each per week, and three stokers at 24 shillings, 
or 5.83, per week,, are employed, all on eight- 
hour shifts, and there is one stop-gap man, who 
serves as either engineer or stoker and who 
makes needed repairs. Laborers are paid 19 to 
24 shillings, or $4.62 to $5.83, a week for a work- 
ing day of 11 to 12 hours. The manager for the 
combined works lives In a cottage on the spot, 
and thus is always on call. He is paid £2^, or 
$10.93 a week. Mr. John Hamlin is manager of 
the works, and has been In the employ of the city 
for about twenty-five years. 

In common with the many other British refuse 
destructors which I have visited, this one is sub- 
stantial in construction. The inclined roadway is 
a solid earth embankment, instead of the wooden 
trestle and floor so common in America, and the 
building is of brick, instead of a mere shell of 
corrugated Iron; 



THE UTILIZATION OF DESTRUCTOR HEAT 
FOR PUMPING SEWAGE AT WATFORD. 
It Is customary in England to have a formal 
opening of Important public works, and it was 
my good fortune to attend one of these at Wat- 
ford. This particular opening was to celebrate 
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the completion of a refuse destructor, the heat 
from which is being* utilized to pump the sewage 
of the town to a sewage farm. 

Watford is a London suburb of some 30,000 in-^ 
habitants. Mr. Edward Kingham is chairman of 
the urban district council, and a lunch was given 
in his name in honor of the destructor opening. 
Mr. D. Waterhouse is district surveyor. 

The destructor Is of the front-fed type, and 
were erected by Meldrum Bros.,, of Manchester. 
There are four grates with one ""common cell 
above, but separate ashpits below. This cell is 6 
ft. 2 ins. X 22. ft. over all, in plan, and the total 
grate area is 100 sq. ft. The grates have a slight 
inclination towards the front and the grrate bars 
are of iron. The separate ashpits permit feeding 
and clinkering each grate without checking the 
whole Are by a rush of cold air. The rated ca- 
pacity of the destructor is 40 long tons in 24 
hours. The gases of combustion pass to and are 
mixed in a combustion chamber, back of and par- 
allel to the cells, and then pass on to the bailer. 

The 8 X 30-ft. Lancashire boiler supplies steam 
for the steam jet blowers used to produce forced 
draft and also to the sewage pumping- station, 
some 90 ft. distant. The average daily amount of 
sewage pumped was given as 1,250,000 Imp. oi 
1,500,000 U. S. gallons. At the time of my visit 
the pumps (two Worthington triple expansion) 
were working under a total head of 58 ft. and the 
boiler pressure was 117 lbs. 

Beyond the boiler there is a regenerator which 
Utilizes some of the heat to raise to some 300* P. 
the temperature of the air supplied for forced 
draft," and beyond the regenerator there Is a 
Green*s economizer for heating the boiler feed 
water. The air supply for the regenerator is 
drawn from the building,^ thus aiding ventilation. 
The feed water entering the economizer has al- 
ready been raised to «. temperature of about 150* 
F., it is said, by means of a Boby "heater, de- 
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tartarizer" or feed water heater, supplied with 
exhaust steam from the pumping engrinte. 

The chimney Is 170% ft. high above the level of 
the ground, and has a flue 9 ft. In diameter at the 
base and 5% ft. at the top. The chimney was 
built by the Custddis Chimney Co. 

The destsuctor is housed by a stone building 
with an iron roof, the latter slated outside and 
ceiled with wood inside. The feeding and clinker- 
ing floor is paved partly with stone and partly 
with concrete. The earth ramp or inclined road- 
way is paved with stone. The main building ]h 
about 34 X 79 ft., inside the walls, besides which 
there is a low addition, covered with corrugated 
iron, to house the economizer and other acces- 
sories. 

The refuse is dumped from the ramp into a 
storage bin, formed by building a wall across the 
end of the buildiiig 6 ft. from the outer wall, and 
11% ft. from the feed doors of the cells. An open- 
ing some 2 ft. high at the bottom of the wall per* 
mlts the refuse to fall onto the feeding floor. 

No provision for utilizing the clinker had been 
made at the time of the opening, but it was ex- 
pected that it could be used for road and mortar 
making or sold to sewage works for making filter 
beds.* 

The refuse which I saw was practically all 
ashes and paper. • 

The same delays in securing sanitary improve- 
ments seem to be experienced the world over. 
Mr. Waterhouse recommended a destructor in 
1893, but it was not put under construction until 
1903. Meanwhile a huge pile of refuse accumu- 

*0n June 18, 1904, Mr. W. F. Goodrich, Assoc. Inst. 
M. B., wrote to me that the clinker -was selling freely at 
2 s. 8 d., or about 65 cts. per long ton, and that a two- 
year contract had been made for the sale of the tins, etc, 
from the refuse at the rate of 14 s. 9 d., or $3.66, per long 
ton. The prices in each case are for the material loaded 
Into trucks or cars on the railway siding at the destmetor. 
It appears that the clinker, at the date named, was being 
sold for use in sewage filter beds. 
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lated near the site afterwards adopted for the 
destructor. In 1900 an outbreak of diphtheria In 
houses near the refuse heap was sriaed upon by 
the medical oOlcser of health as an arsument for 
bnildlng k destmc^tor. A plaene of flies and rats, 
bred at the dump, was a far more reasonable, if 
not more convincincr. armament. 

The destructor was located dose by the com- 
bined sewage pumping and electricity works, but 
was provided with a sepaurate chimney. The quan- 
tity of refuse being collected at the dosaof March, 
1904, was about 23 long tons a day, and as some 
40 long tons are needed to raise sufficient steam to 
pump the sewage, the -old refuse heap was to be 
drawn upon to make good the deficiency. 

The cost of the destructor and accessories, •chim'^ 
ney and building, was about £6,800, or $33,066, 
divided as follows r I>^trQctor, boiler and acces-" 
sories, £3,495, or $16,966; economizer, £300, or 
$1,458; building, £X218, or $5,919; chimney. £1, 
283, or $6,235; tipping platform, £503, or $2,469. 
These figrures include nothing for land, which was 
already owned by the town. 

The average annual cost of pumping the sew- 
age with coal for fuel during the three years be- 
for installing the refuse destructor was given at 
the time of the destructor opening as follows: Coal. 
£890, or $4,325; firemen. £125, or $608; total* 
£1,015, or $4,933. The cost of refuse disposal at 
the tip was £52. or $253, per year for wages and 
disinfectants, which added to the cost of pumping 
made £1.067. or $5,186. for maintaining the refuse 
tip and pumping the sewage before the destructor 
was established. 

The annual cost of operating the destructor, it 
was expected at the time of the opening, would 
be: Interest and sinking fund. £460. or $2,235; 
labor in handling refuse (estimated). £410, or 
$1,993; repairs (estimated). £100, or $486; total, 
£970, or $4,714. This shows an apparent saving 
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Installations Old and New, luclndiiig the Largest De- 
stractor Plant In the World. 

The remaining notes illustrate the varied char- 
acter of the destructors visited. As previously ex- 
plained, most of the plants were visited at ran- 
dom, thus including some of the j)ooiest as well 
as the best examples. 

REFUSE I>ESTRUCTOR AND ELECTRICITY 
WORKS AT ACCRINGTON. 
AccrinfiTton has a population of about 43,000 and 
an area of 3,426 acres. Mr. W. J. Newton, Assoc. 
M. Inst. C. E., is surveyor, and Mr. H. Gray, M. 
Inst. E. E., is electrical en^rineer to the borough. 
Six top-fed Horsfall cells, placed in a row, wer% 
installed in 1900. They have a total grate area of 
180 sq. ft. and a rated daily capacity of 60 long 
tons. The amount of refuse actually burned, I 
was told, is from 50 to 60 long tons a day. Back 
of the cells are 7% x 30-ft. Lancashire boilers, 
"With a heating surface of about 1,000 sq. ft. each. 
As these supply steam to an electric light and 
povirer plant, suppldi^J^tary coal-fired gratis were 
placed between the cells and the boilers for emer- 
sency use. Xlie electric plant is also provided 
'W'ith an 8 X 28- ft. coal-fired boiler. All the boil- 
ers are eauipP^^ ^^^^ Green's economizers. Steam 
Jet blowers are used to produce a forced draft. 
The chimney at the combined plant is over 240 ft. 
In height and is <>' ^^^^^ Between the econ- 
omizers and tne cliininey is a dust-catcher, which 
utilizes centrltiJtgsJ^ action to deposit the dust in 

^ T^^^'^^V uctor t*uilding is of brick. The tipping 
f^oo^h a. etone pavement supported on iron 
glj.^ ^^rr'*,^ cltTiV^^T^^^S floor is of Concrete. 

^rs. ^T^^ are raked into small wheeled 

truofr ^^^^ €>^t^ ^^ ^ track and dumped into a 

,^ *®' J*^^ - ^ tney are fed into a crusher. An 

^"' from '^r** tue crushed clinker to a screen 

t-rfci^t'^**- taK« ^^Bt and all pieces above 2 ins. 



by the change of £97, or $472, with no allowance 
for the possible revenue from clinker or, on the 
other hand, with no debit allowance for its dis- 
posal in case there was no demand or only a par- 
tial demand for it. • . •. .„ 
The destructor was guaranteed to bum 40 long 
tons of refuse in 24 hours, and to evaporate 1 lb. 
of water to 1 lb. of refuse. On a iiino-hour test* 
both these gruarantees were exceeded by 
somewhat over 50%. The refuse delivered 
amounted to 55,517 lbs., including 1,295 
lbs. of tins, pots and the like, or 2.33% of the 
total. The amount burned in the nine hours was 
54,222 lbs., or 60.32 lbs. per sq. ft. of ^ate sur- 
face. Each grate was clinkered five time during 
the test, requiring 7.63 minutes. each time. The 
clinker was 25.84% of the refuse bu;!;;ned. 

The actual evaporation, with the aid of the econ- 
omizer, was at the rate of 1.29 lbs. to 1 lb. of 
refuse, while from and at 212** F. the evaporation 
was at the rate of 1.56 lbs. The feed water en- 
tered the economizer at 53" F. and left it at an 
average of 243.2'' and a maximum of 322" F.; but 
the economizer by-pass damper was open half 
way throughout the test, since the station regru- 
lations do not allow a feed water temperature of 
more than 300" F. at the economizer outlet. 

'The maximum temperature in the combustion 
chamber of the destructor, which is back of the 
grates, was repor Ject a^ 2,700" F. and the "average 
approximate temperature" as 2,000". The tem- 
perature of the gases in, the boiler down take waa 
1,500" maximum; 800" minimimi; 1,106" average. 
At the chimney base the temperatures were 455**, 
300" and 409", maximum, minimum and averagre. 
The average ashpit pressure was 1.1 ins. and the 
maximum was 3 ins. The pulls at the chimney 
base were 1.12, 1 and 1.03 ins., maximum, mini- 
mum and average. 

♦The results of the test have been taken from the "Pub- 
lic Health Engineer" (London) for Aug. 27, 1904. 
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lastallatloiis Old and New, Inclndiog the Largest De- 
stnictor Plant in the World. 

The remaining notes illustrate the varied char- 
acter of the destructors visited. As previously ex- 
plained, most of the plants were visited at ran- 
dom, thus includinsr some of the j)oorest as well 
as the best examples. 

REFUSE DESTRUCTOR AND ELECTRICITY 
WORKS AT ACCRINGTON. 

Accrington has a population of about 43,000 and 
an area of 3,426 acres. Mr. W. J. Newton, Assoc. 
M. Inst. C. E., is surveyor, and Mr. H. Gray, M. 
Inst. E. E., is electrical engineer to the borough. 

Six top-fed Horsfall cells, placed in a row, wer^ 
installed in 1900. They have a total grate area of 
180 sq. ft. and a rated daily capacity of 60 long 
tons. The amount of refuse actually burned, I 
was told, is from 50 to 60 long tons a day. Back 
of the cells are 7^ x 30-ft. Lancashire boilers, 
with a heating surface of about 1,000 sq. ft. each. 
As these supply steam to an electric light and 
power plant, supplementary coal-fired grates were 
placed between the cells and the boilers for emer- 
gency use. The electric plant is also provided 
with an 8 X 28-ft. coal-fired boUer. All the boil- 
ers are equipped with Green's economizers. Steam 
jet blowers are used to produce a forced draft. 
The chimney of the combined plant Is over 240 ft. 
in height and is of brick. Between the econ- 
omizers and the chimney is a dust-catcher, which 
utilizes centrifugal action to deposit the dust in 
chambers. 

The destructor building is of brick. The tipping 
floor has a stone pavement supported on iron 
girders. The clinkering floor is of concrete. 

The clinkers are raked into small wheeled 
trucks, run out on a track and dumped into a 
pit, from which they are fed into a crusher. An 
elevator, takes the crushed clinker to a screen 
which rejects the dust and all pieces above 2 ins. 



in size. The clinker is then used for concrete 
street foundations. Some has been used for filter 
beds at the local sewasre works and a little has 
been sold to another municipal sewage works. 

For the three months prior to my visit the 
destructor had been run night and day. Previous 
to that it had been shut down between midnight 
and 6 a. m. On the 24-hour basis the works are 
operated in three shifts, with one top man, one 
stoker and one wheeler-out to each shift. These 
men are paid from 6V& to 5 d., or 13 to 10 cts., per 
hour. 

The refuse which I saw on April 15, 1904, con- 
sisted almost wholly of ashes and contained no 
green stuff whatever. 

The electric equipment includes five engines 
with a total of 970 HP. anQ five dynamos with a 
combined capacity of 580 KW. Chloride batteries 
of 750 ampere hours' capacity are also provided.* 
There were only 300 electric consumers at the 
time of my visit. The output last year was about 
280,000 Board of Trade Units. 

Mr. Gray estimates that a fifth of the steam 
consumption is supplied by the destructor boilers. 
It has been found from tests that a unit on 
the consumer's meters costs about 0.4 d., or 0.8 
ct., when obtained from coal, and on figrurlng the 
yearly averages of cost anything under that fig- 
ure is credited to the destructor. Last year 0.2 d. 
was so credited (which does not seem to agree 
with the foregoing statement that the destructor 
furnished one-fifth of the power required, unless 
there has been a large recent increase in the 
load). 

Mr. Gray himself thinks, and believes all elec- 
trical engineers agree, that it is not best to com- 
bine refuse, destructors and electricity works. IBTe 

*The figures in this sentence and the results of tests, 
given below, are from Goodrich's "Refuse Destructors for 
Power Production" (London. 1904). 
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much prefers coal for fuel, on account of the ex- 
cessive labor cost for handlinsr refuse. 

The actual quantity of refuse burned in Novem- 
ber, 1901, was 2,182,256 lbs. The destructor was 
shut down Sundays, so the averasre quantity 
burned per day was about 82,000 lbs., or about 
36.5 long tons. 

A 22-hour official test of the destructor and one 
boiler was made on April 11 and 12, 1901. A total 
of 117,846 lbs. of unscreened mixed refuse was 
burned. This was equivalent to 21,424 lbs. per 
cell per 24 hours, or 29.7 lbs. per sq. ft. of ir&te 
surface per hour. A total of 135,624 lbs. of 
water was evaporated, which was at the rate of 
1.15 lbs. of water per lb. of refuse at actual tem- 
perature and 1.39 lbs. calculated from and at 212* 
F. The mean steam pressure was 185 lbs. The 
mean temperatures were as follows: Main flue, 
2,000** F.; behind the boiler, 500** F.; feed water, 
50* F. The clinkers and ashes amounted to 35.5% 
of the weight pf the refuse burned. Mr. Goodrich 
(see foot note) gives the labor cost at this plant 
as about 33 cts. per long ton and the electric out- 
put at 25 Board of >' Trade Units per long ton of 
refuse burced. 

The total cost of the destructor, buildings and 
chimney, exclusive of site, was about £8,000, or a 
little less than $40,000. 



YORK. 

I had time for only a hasty glance at one of the 
two destructors at York and found that new elec- 
tric works are receiving all steam not needed for 
operating the destructor accessories. 

York has a population of about 78,000 and an 
area of 3,692 acres. Mr. Alfred Creer, Assoc. M. 
Inst. C. E., is city engineer. 

The plant which I saw consists of four Fryer's 
top-fed cells, erected in 1898, equipped with Boul- 
nois & Brodie's charging trucks. A fan is used 
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to provide forced draft. The buildlngrs were of the 
solid construction common to destructors in Great 
Britain. 

The clinker is crushed and variously used, some 
going: to a mortar mill at the works. Tins have 
recently advanced in price from 3% to 5 shillings, 
or from 85 cts. to $1.22 per long ton. 



AN OLD DESTRUCTOR AT BOURNEMOUTH. 

Among the older destructors in England and 
one of the few that still rely upon natural draft, 
is the one at Bournemouth. This popular seasic^e 
health and pleasure resort has a population .of 
about 60,000, distributed over an area of 5,850 
acres. Mr. P. W. Lacey, M. Inst. C. E., Is borough 
surveyor of Bournemouth. 

The destructor now includes six top-fed cells, 
of which four were built by Manlove, Alliott & 
Fryer in 1887 and two by Ooddari^, Massey & 
Warner in 1891. The differences between the 
two installations are chiefly in minor details. The 
chimney is of brick and has a height of 137 ft. 

Coal has never been used to aid combustion, and 
although the destructor, like all of an early date, 
is of the low temperature type, provision was 
made at the outset for utilizing some of tlie other- 
wise waste heat. To that end the heat was used 
in preparing material for tar concrete sidewalks. 
The plant was given up on account of the long 
haul for both the raw and prepared material. At 
present the heat is by-passed, when desired, be- 
neath iron plates on which sand is spread to dry 
for use on rails of the municipal tramway ssrstem, 
a branch of which passes near by. 

A Jones fume cremator was in use for about 
three years, but it was expensive In operation, 
and as there were no complaints against th# de- 
structor when the cremator was not used, it was 
shut down. 

As is the case at nearly every refuse destructor 
which I saw abroad, the ramp or inclined roadway 
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here is of earth. The tlppinsr space is paved with 
stone. 

All the refuse is collected by the borough. The 
coUectinsr equipment includes two large steam 
dust vans, or motor wagons, made by the Thor- 
neycroft Steam Wagon Co., of Basingstroke. The 
vans hold four or five ordinary wagon loads. They 
are provided with steel boxes and each has a 
screw, work by a crank, for dumping. 

The refuse brought to the works is not weighed. 
It is estimated to aggregate 40 long tons a day, 
which appears to be about half the total amount 
collected by the borough. The balance is tipped. 

A recent proposal to provide a second destructor 
was thwarted, owing to the fact that adjacent 
property-owners, who had a veto power, objected 
to the site chosen. The present site is near the 
center of one side of the borough and distant from 
annexed territory on either hand. There are a 
number of small houses within 400 to 500 ft. 

Some of the clinker is used for road bottoming, 
but none is sold. The tins are dumped in deep 
fills in new roads and compressed by a steam 
road roller. 

The destructor is run night and day, except that 
the fires are banked and the dampers closed from 
Sunday morning to early on Monday morning. 
Six men are employed, including the foreman, in 
two shifts of three each. The meh are paid 29 
shillings, or $7.05, a week, and the foreman re- 
ceives 30 shillings, or $7,30, a week. This makes 
a payroll of $42.55 a week, or about 17 cts. per 
long ton for 240 tons of refuse per week. 

I visited the destructor on April 7, 1904. In the 
several loads of refuse which I saw there was 
scarcely any green stuff, and the foreman said 
that most of such as did come was from markets. 
A slight odor was noticed when I first came along- 
side the cells; evidently from the charging floor. 
The chimney gave out but little smoke. 
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The foreman at the destructor has worked there 
ever since it was opened, and has been in the em- 
ploy of the municipality for 37 years. 



REFUSE DISPOSAL AT GLASGOW. 

Glasgow has five destructor installations with 
an aggregate of 59 cells, but not all of its refuse 
is burned. The bulk of what we should call gar-> 
bage is shipped by rail to one of several farms 
owned by the city. 

The population of Glasgow is about 780,000, and 
its area is 12,688 acres. Mr. A. B. M'Donald is 
city engineer and surveyor, and Mr. D. McCoU is 
superintendent of the cleansing department. 

Three of the older ^estructors, with a total of 
30 cells, were designed by the department. Of 
these two have chimneys 250 ft., and one has a 
chimney 300 ft. high. A plant of five Horsfall 
top-fed cells, erected in 1898, has a chimney 250 
ft. high, steam jet blowers, and a Babcock & Wil- 
cox boiler which supplies steam for the blowers 
and for works purposes. 

THE DALMARNOCK DESTRUCTOR.— This 
plant is located at the Dalmarnock sewage works. 
It was erected in 1901 and in 1903, and includes 
16 grates, provided with steam Jet-blowers for 
forced drafts. The chimney is 250 ft. high. The 
cells are of the Meldrum top-fed type. Three 
Lancashire boilers supply steam for the blowers, 
for lighting the works and for breaking and 
screening clinkers. The surplus heat is delivered 
to the sewage works. 

The clinker is sold for use in making concrete. 
The solder is recovered from the tins, and the 
scrap iron, bottles and the like are sold. 

THE MARY HILL OR RUCHILL DE- 
STRUCTOR. — The eight Fryer's top-fed cells ot 
this plant were installed in 1902 by Manlove, AI- 
liott & Co., of Nottingham. Two 8 X 30-ft. Lan- 
cashire boilers supply steam to drive fans for 
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forced draft, a clinker crusher and screen and a 
dynamo to light the works. The chimney is 200 
ft« high. Golfers on hilly ground near by com* 
plain of the chimney, but, I was told, without 
cause. 

The rated capacity of the destructor is 80 long 
tons a day, and from 60 to 70 tons are now 
brought to it. Everything that comes is burned, 
unless it has a marketable value. I saw hundreds 
of old shoes that had been put aside for sale. 

The destructor is operated in two eleven-hour 
shifts of five men each, not Including the crusher 
men. One shift extends from 6 a. m. to 5 p. m., 
and the other from 6 p. m. to 5 a. m. 

I visited this destructor on April 18, 190^ 
Nearly all the refuse which I saw was ashes. No 
odor was noticed and the chimney was giving out 
but little smoke. 



BRADFORD. 

Bradford has four destructors with an aggre- 
gate of 38 cells. Each plant has a chimney 180 ft. 
high and uses steam jet blowers to produce forced 
draft. At three of the destructors the steam 
raised is used for works purposes, only, but from 
one of them steam is delivered to electricity 
works. 

The population of Bradford is about 280,000 on 
an area of 22,843 acres. Mr. Ernest Coll is 
cleansing superintendent. . I made hurried visits 
to two of the destructors on April 21 in company 
with Mr. John Watson, Managing Director of the 
Horsfall Destructor Co., of Leeds. 

THE SUNBRIDGE ROAD DESTRUCTOR.— 
Nine old cells of another make have recently been 
rebuilt and three cells added, all of the Horsfall 
top-fed type, with storage at the rear. Each 
cell has a grate of 30 sq. ft. area. The charging 
holes are stopped by the refuse, instead of by lids, 
and the refuse is pushed onto the fires through 

■ 

31 



these holes, instead of being: hauled forward or 
pushed in from the rear through doors reached 
from the lower floor. A hood is placed above the 
clinkering doors and from this warmed air is 
drawn to be forced through the grates at the 
rear of the cells and down into the ashpits. 

The cells are placed in a singrle row and behind 
them are two Babcock & Wilcox marine type boil- 
ers, rated at 200 HP. each. The rated capacity 
of the destructor is ten longr tons per cell per 
day or 120 tons in all, and the contract guarantee 
for rebuilding called for a yearly electrical output 
of 1,000,000 Board of Trade units. There is a 
Green's economizer and electric storage batteries 
will be added. 

The destructor building and the chimney are of 
brick, and the ramp, tipping and clinkering floors 
and clinker yard are paved with stone. A dudt 
catcher, based on centrifugal action, is provided. 

The clinker is raked into buckets working on 
overhead trolleys, one to each cell. There are two 
mortar niills for utilizing the clinker and a dy- 
namo for lighting the works.* 

When I visited the destructor scarcely any green 
stuff was visible in the refuse, and but little smoke 
was seen at the chimney top. 

The standard wage for laborers at all the Brad- 
ford destructors, Mr. Watson said, is Ave shillings, 
or $1.22, per eight-hour shift, during which each 
man handles an average of seven long tons of 
refuse; that is, one charger handles 14 tons and 
one stoker clinkers the same amount. 

SOUTHFIELD LANE DESTRUCTOR.— There 
are six cells here, similiar to those just 
described. There is also one 8 x 30-ft. Lancashire 

^In the "Public Health Engineer" (London) for August 
20. 1904, it was stated that a rental of £120. or $583, a 
year was derived from power supplied from this de- 
structor to run a weaving shed; also that the municipal 
corporation has decided to fully utilise the heat from this 
destructor by supplsrlng steam to a new electric station, 
not far distant, for lighting and street car purposes. 



bollerp two clinker crushers, an elevator, a. rotary 
screen and a mortar mill. The crusher is simply 
two fluted chilled iron or st«el rolls. 

The ramp is stone-paved, with Iron wheel 
tracks. There are a mess-room and a bath-room 
tor the workmen. 

TESTS OP THE HAMMBRTON ST. 4DB-» 
STRUCTOR.* — The first destructor at Bradford 
was erected at Hammerton St. in 1880 and 1882. 
Ali)out 1890 forced draft was added, and in 1897 
the twelve cells were rebuilt by the Horsfali Com- 
pany. The plattt is equipped with two 8 x ll-^ft. 
multitubular boilers which supply steam for Jet 
blowers, a flag- or slab^makinsr t)lant and other 
works purposes. 

A test extending over 278 hours was made June 
24 to July 7, 1900, duringr whicfh 2,896,320 lbs., or 
1,293 long: tons of mixed refuse were burned. This 
was at the rate of 9.3 lonsr tons per cell per 24 
hours or 84 lbs. per sq. ft. of irrate surfa<^e. A 
total of 2,163,000 lbs. of water was evaporated, or 
0.743 lbs: actual and 0.^2 lbs. from and at 212'' F. 
per lb. of refuse. The temperatures were as fol- 
lows: Gases in main flue, l.SOO'* F.; erases at 
chimney base, 1,000* F.; feet water, 60* F, For 
each ton of refuse burned ther« were 83.2 I.H.F. 
The residuals amounted to. 379.05 lonsr tons, or 
29.36% of the ori^rinal refuse* divided as follows: 
Clinker, 364.96 tons; fine ash, 12.02 tons; Une dust, 
2.67 long tons. 

The average weights per cubic foot of different 
classes of refuse consumed during the test were 
as follows: Ashpit, 42.2 Ibs.t market, 22.6 lbs.; 
light refuse, 19.2 lbs. 

The labor charges during the test were: 6 
chargers at 25 shillings or $6.05 a week and 12 
stokers at 28 shillings or $6.80 a week, making an 
average of 9 d., or about 18 cts., per long ton. 

■ ■ , - - - , — — J , ^ 

* 

♦Prepared from figures given In Goodrich's "Refuse 
DeBtruetoPS aird Pow«r Prtiduction" (London, 1904). 

6^ 



THE IaA^RGEST refuse DESTRUCTOR IN 
THE WORLD: HAMBURG, GERMANY. 

The lasrest refuse destructor in the world, If I 
mistake not, is located at Hambursr. (Germany. 
Other cities have a greater SLggregaite of cells, but 
not under one roof. The Hamburg destructor, 
however, serves only a portion of the city. The 
refuse from other sections is used for agricultural 
purposes or is tipped, as was all the refuse of the 
city before the destructor was ins]talled. I am 
indebted to Mr. Rud. Schroder, Chief Inspector of 
the pumping and filtration divlsicm of the Ham- 
burg water- works, for taking me to the destructor, 
introducing me to Mr. Otto Uhde, Chief Engineer 
and Manager of the plant, and serving as an in- 
terpreter. 

The destructor was built in 1805 and put in 
operation in January, 1896. Until January, 1901, 
it consumed the refuse from a population of about 
300,000, and since that time the tributary district 
has been increased to include a population ot 
420,000, or perhaps a half of the whole city. 

The plant comprises 86 top-fed Horsfall cells, 
in units of six cells, placed back to back. Origin- 
ally the forced draft was provided by means of 
steam jets, but soon after the plant was accepted 
the city substituted fan blowers. The contract 
guarantee was for 5 long tons of refuse per cell, 
but on changing the nature of the forced draft 
this quantity was exceeded and now from 7 to 10 
long tons per cell are burned. Doubtless other 
factors, such as extra labor per unit for stoking, 
have contributed to the increase. The chimney 
is of brick, approximately 8 ft. in internal di- 
ameter at the base and 160 ft. high. 

I saw monthly diagrams showing the operations 
of the destructor for years. Less refuse per cell 
is burned in winter than in summer. Last sum- 
mer the maximum rate was 10 long tons per cell, 
as compared with 8 and even 7 tons in winter. 
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Mr. Uhde stated that this difference was due to 
the fact that the greater proportion of waste coal 
in the winter refuse seemed to result in a coking 
process. The sununer temperatures in the de« 
structor are also higher than those obtained in 
the winter. Among the many refuse destructors 
and garbage furnaces which I have visited in Eu- 
rope and America this is the only one at which 1 
ever saw a pyrometer. 

No coal is used to assist combustion. The coal 
used throughout the city, I was told, gives a resi* 
due more favorable to refuse destructors than that 
burned in Berlin, where brown coal is used and 
the cinders have little fuel value. This statement 
is of interest in view of the alleged failure of some 
experimental destructor cells tested at Berlin a 
few years ago. The refuse which I saw at Ham- 
burg on May 13, 1904, was largely composed of 
ashes, with some paper and old tins, but scarcely 
any green stufC. 

Refuse is collected at night in wagons having 
removable boxes of 4 cu. m. or 5.2 cu. yd. ca- 
pacity. There are four reversed hooks on each 
box, to which four chains, hanging from an elec- 
tric overhead traveling crane, are attached. The 
boxes are then lifted, moved laterally, and tipped 
onto a storage platform adjacent to the charging 
holes. There is one feed hole to each pair of cells. 
The tins are not picked out of the refuse. 

The cells, or most of them, are equipped with 
hand-worked movable grate bars. The sides of 
each cell, for about 8 ins. above the grates, are 
cooled by means of water. 

Four multitubular boilers are provided for rais- 
ing steam from the gases of combustion. Each 
boiler has a heating surface of 200 sq. meters or 
2,152 sq. ft., and in case of emergency each can 
be fired with coal. Engines of 260 HP., effective, 
drive a dynamo which furnishes the power re- 
quired at the plant and supplies current for stor- 
age batteries on a steam launch and for operating 
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four 40-E. HP. Beyka.ee pumps at d, station four 
miles distant. Another electric pumpine: station 
is proposed. The etectric launch is used to collect 
refuse and night-coil from all the boats that com« 
into th^ harfc6r. * Thfe^ night-soil is emptied into 
the sewers slhd-'the refUse is brought to the de- 
structor and burned. ^ -" ^tsT?;^: 

Clinkers are removed at intervals of 1^ hours, 
9.nd are said to equal 50% of the origrinal refuse. 
The clinkers £^re raked into small cars, run intd a 
tower in the yard and quenched i>^ iii4scnk of 
water Jets. An attempt to remove "^ the irop frona 
%he clipker l)y means of a magnet proved unsuc- 
cessful and the iron is now picked out by hand. 
The clinker is crushed, after which it is screened 
to thr^^ sizes. Some of the larj^er material is 
u^ed for pavement foundations, for concrete, for 
lilter beids \at sewage works elsewhere arid for 
sidewalk slabs or ifla'gs. The fine stuifC is used to 
011. in beneath floors. The dust from the screen is 
exhausted through a pipe to a chamber where it is 
deposited by mean$ of falllnir waten ' ' ' ~ 

. Except on twQ holidays the plant, from year end 
to year end, is never com^pletely shut down. $oni^ 
cells ar^ closed pn Sundays^ but enough, are kept 
going to supply power to the sewage , pumpin^r 
station. > .. . ^ ^ 

The men work in eight-hour shifts and for. each 
"shift ^ere is one charger to each six ceils and 
one stoker to each three cells, making 6 chargers 
per shift oislS per 24 hours, and 12 stokers per 
shift or 36 per 24 hours. The chargers are paid 
8.9 marks, or 97.5 cts., and the stokers 4.1 marks, 
or 11.025, per shift. This is approximately $1 a 
day for 44 men. Assuming an average of. 8 Ions 
tons per cell per day gives a total- of 288 long: 
tons burned at a cost of $44, or 15 cts., pfer long: 
ton for charging and stoking. 

' I was told that a cell equipped for experimental 
purposes with a Root blower and fixed grate bars. 



and stoked every % insteftd of 1^ hours, bad 
burned as ^iffb as 27 long tons a day. 

A mess-room and shower baths are provided 
for the workmen, and once in about two weeks the 
workmen's clothes are sent to the municipal disln- 
fectiufir station. 

The chimney is of Inrick* about 8 ft in diameter 
at th« base and 160 ft high. At the time of my 
visit it was giving out only a light, vapory smoke. 
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TH^ NEW REFUSE DESTRUCTOR AT ZU- 
RICH. SWIT25BRL.AKD. 

• ■ . . I ' • ■ • 

One of th^ most ^cent destructor installations 
in Europe and one of the comparatively few pn the 
Continent- was opened^t Zurich early in 1^)04. 
Through the kindness of Professor Carl Hllgard, 
M. Am., ;Soc. C. E., ot the Zu^^ch Polytechnic 
School, i was Introduced to Herr.Gluek, the head 
of the health department of Zurich, and to Herr 
Mef;tler» the ixispector of public health. The four 
yarned visited tiie .destructor on May 7, and as 
nearly all the fires were out, we improved the op- 
portunity to inspect the main flue, which is here 
placed between the double row of . qells. . r ; .. 

. Ziurich has a population of .about 160,000. r Ow- 
ins^ to the high cost of coal,, the chief fuels used 
are .wood and gas. Most of the garbage is 
collected by farmers and others and fed to hogs. 
As a result, of these local condition^, the refuse at 
^lirich is quite unlike that foua4 in Ghreat. Britain. 
Tf^e total ajqaount f^llecU^ ^b^^^ city is now 

about 500 tons a week, all of which, including tin 
cans, is passed through the destructor. Some 
street sweepings are included in the above total. 

The twelve cells are of the Horsfall top-fed type 
and have a grate area of 30 sq. ft Forced draft 
is supplied by a fan with a capacity of 7% cu. ft 
per sec., driven by a 16-HP. electric motor. The 
chimney is of brick, 6^ ft. in diameter at the base 
and nearly 200 ft high. 



Two Babcock & Wilcox boilers, wiih a pro* 
vision for independent coal-flring, supply steam 
to a 220-HP. steam turbine. The later drives a 
dynamo which operates a travelinsr crane and the 
fan already mentioned, besides supplying current 
to light the destructor. Any surplus heat, I was 
told, will be delivered to the municipal electric 
li^t and power plant. The boilers are fed with 
condensation water. 

The refuse wagons arrive at the destructor on 
the ground level and as old wagons were still in 
use, the whole of each wagon. Instead of the box 
only, was hoisted by the overhead traveling crane 
and emptied as best It can be on top of the de- 
structors. 

The clinkers are raked into small wheeled trucks 
and run outside on rails. 

The destructor is operated continuously from 5 
a. m. Monday to 10 p. m. Saturday. Chargers 
and stokers i^lke are paid only 4H francs, or 90 
cts., for an eight-hour day. Their wage should be 
increased, I was told, to 6 francs a day, since the 
cost of living in Zurich is high. This is particu- 
larly true of rents, three rooms and a kitchen 
costing 450 to 500 francs a year. 

A handsome five-story brick apartment house 
has been erected by the city, close by the de* 
structor. It contains seven sets of family apart* 
ments, besides rooms for single men and an of- 
fice. It will be heated by steam from the de- 
structor. The apartments and single rooms wfll 
be rented to the men employed at the destructor. 



GARBAGE DISPOSAL 
IS A COMPARATIVELY 
NEW QUESTION 

Do not give so important a con- 
tract as garbage disposal to local 
parties without first offering expe- 
rienced firms an opportunity to bid. 
The work can be advertised in 
ENGINEERING NEWS at a cost 
of $2.40 an inch an insertion and 
the matter will then be placed before 
all the leading concerns who do 
this class of work. 

COMPETITION SAVES MONEY 

ENGINEERING NEWS 

220 Broadway New York 
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ASK FOR B IDS IN 
THE OPEN MARKET 



We reach every contractor and 
supply firm in the country who is 
prepareci and equipped with mbdern 
machinery, tools and ideas, to under- 
take any kind of .engfineering or 
contracting work, no matter how 
diflficult of where located. 

Our rate for proposal advertising 
is $2.40 an inch a time, '^ -' 

Save your City Money by adver- 
tising in 

ENCmEE'RING NEWS 

220 Broadway :: New York 



f$0,000 CUT IN TBB BOND ISSUM as a reitOi o/edOing for Md» 

in ENGINEERING NEWS: 

T. fi. Myers, Olty Engineer of Canton, 0.. writes us as toUowB 
regarding bids received August 29. 1904, for sewer work ad- 
yerttsed in EN&INSBBING KEWSj «' I desire to My that ot 
ttie tfn bidders mentioned on tbis sheet (ot itemi9e<i bl<lB), 
nine came here from haying seen our adyertisement In itte 
o&e issue of ENGINEEBING NEWS, an4 the city has been 
Enabled to out their bond issue from $96,000 to $66,00O.^ * 
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